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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique for 
removing catalytic elements from a semiconductor film containing 
silicon, while leaving the characteristic features of low-temperature 
process. 

SOLUTION: An amorphous film 203 containing silicon is formed 
on a glass substrate 201 and crystallized by use of catalytic 
elements. Subsequently, an impurity element which belongs to the 
group 15 is selectively introduced into the thus obtained crystalline 
silicon film to form gettering regions 208 and 209 and a non- 
gettering region 210. Further, the catalytic elements in the silicon 
film are transferred to the gettering regions 208 and 209 by heat 
treatment. Through these gettering steps, there can be obtained a 
crystalline silicon film 211 with the catalytic elements being 
reduced in amount to a satisfactory extent. 
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[#fFis*<7?«sia] 

w^mKm&Mrfi-rzfis 1 ©xat , 

£tb;S^5&&7ciii£WA1-SSS 2 ©XS t , 
St. 

AMIMUlic J: 9 ttG^*?G#**ALfcM*Kfflm 
it**, 

©fmm 

K¥W«RSr»l«+a* 1 ©XSi, 

f!fB!S3©xaic«t DftbftftJ&^trtWfcKlcftf- 
LTl 5«SfcM1-a*tt4*«**ra»fc*A1-a||54 
©Xi&i, 

®om*fv9y ^£*5SB5©xat, 

[f»**3] «««l*fcl42t:*JV^T, 1*II2SS3©X 

sm^rf 5»jiwaatt55o ~65o c c<Dag«sH-cfft>n 

K¥»««*r»*1-*» l ©XSfc, 
*IMt*5ttK5G*«:i*A-i- 5® 2 ©X@ t , 

©x@t, 

flfSSB 4 ©XSt?# 6>nfc«»«r^t»i|ii»(tt)lfc# 
Si, 



k 

«HBS6©xst*3»t5anmtear±WffiS4R©^^Srj@ 

tfjf2f& 3 OXa-e»feHfca**r*tfJN»{WIK» UT 
w-1l , -**fcHai*trlBMi-**40iai:, 

©Xgi, 

AHMKHic J: 9 Wfa^&^T&ilf £«A Lfcffi«iiBfJl2fi4 
«E5c*«r^y ^ y 1^3**86 ©Xgi, 
it>-£^, 

flfflE* 6 ©X&Jc*m 5iP#R^a«tfl!BS«©^^ £jg 

[ft**7] f»*3S5*^«6(C*3V>T, tfliEfg4©X 
5ifeS14¥^Bi-C& 5 r k & f 5 ¥it^g© 
[»*«8] H#g5*fc«:6fc:*ivvc, HfriE^6©i 

glC4bMt5*Pf^*aa{4550 ~650 t©ii*|6HT?fif*5^ 

5 r k Sr#»t i-5¥«^e©f^«*fc 
[fl**9] 2, 5*fcHt6K*Jv^ *frsa 

[§1*910] »*fl, 2, 5 4fcl46IC*5VN-C, iiij 

mim&mtt y r ^ r =.-/i'-c* a r t * w« t r 

**N*ft£«©«3fcfrSfe. 

[»*Sl 1] »*gl, 2, 5*fctt6fc*JV^, 11 
* i i: * W» 1 1" 5 *»#K«©ffiK*«fe. 

111*1 1 2 ] W** 1 , 2, 5*fctt6K*iVvt, flfr 
Ut&B5t%k LT, Ni, Co, Fe, Pd, Pt, C 
u, Au*>featfilfc**< tfc— 0©7C^*5fflVMbtl 

IMM13] 19**1, 2, 54fc«6{iio^T, Id 
IB1 5K(Cjgi-5^F*fife7E^i:tt, P, N, As, S 
b, Bi frbm\$.ixtL'Mi< k b-1<Djcm*m*btl 

[0 00 1] 
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in Film Transistor : TFT) (Ott-Wste^ffl-fZ* 

[0002] *w«B#K:*v^"r, *m#mmttt 

TFT©fc*¥fl*f©*fce>1\ 

unjust a« t> *m#mm<Dim\zists «> © t 

1-5. 

[0 0 0 3] 

[&*©&«] jfiffs i/7^S«?fl:J:tTFT&M 

[0004] r^^^^hP^^i!*ii**ifiBtt, 

^-S«±(i®^-r h y K5-f'<HSKfctr 

[0 0 0 5] r©*fcK?^'<-ia!S-*o$?y*|SRH: 

fR) £?§ttJii LfcTFT*=»t4 9oo*5. 
[0 0 0 6] *38W#&tt, #5***±fc*6iW4£* 
K*»5fc©©««*LTWI¥7-l 30 6 5 2*& 
«««©l!8lf*rBl*LT^5. m&*Gtt©&tffri« * 

U HHIMBIfclf ?:i ?ISAtt£*K t>© 

[0007] r ©^tt«K5c*©ftyBfc i o 
*K©Jgiifl:lfl«Sr50~100 t*§ltTrfS£i#T'rffi 
■C*>9, ft*ffcfcR1-5i*M'fe l/5M/10lt*-CW*t 

[0 0 0 8] 

JUi LTIisy^, =«/</W rfc£©&JR7c3&aUI!V»?> 
T**yT£«!g1-5*:Jt>, TFT©tMWWWfI*tt 
[0 0 0 9] TFTWffit4itl:i#Lfcl»lS 

5t#x.« 3j-7«jStt (TFTdS3f-7tftffitCfc5^F«S 
MO ©£»«**(»*« <«Hfc*oT^*i:#*.fc. 
[0 0 10] «oT» ^{k««(»«7C^S:ji^»c^ 



[0011] ±ffi*a«rfflv^5«^-fcHt 
8 0 0 < C£t±©S5aftl3liS ! e5.g|i:/i5fc«)ilin'f»tt©e^ 

[0 0 12] **Wtt±RIH»*«r«*"C*4*ifcfe© 

©©««*«{»«- 5 r. <b Sr^S t 
[0 0 13] 

vmwK&mfcr i ©xst > 

»(MI*»*^***JIS3 0ia4:, HfrfBS&3©xm-C 

V^$*5fg5©XSi:, £'>*< fc t>£*, M 
Cft 5 ©l6fc*tt*iP*^ttflTO^©£;R«:iH*. 

[0 0 14] tt©«91©fl!j£H:. *fe»*ffi*«-f 

s»Lbfc^*^MH^WR**j&-*-a* i © 

©»*A:t»*"f4*«5c*«raKRttK:*Ai-*il5 2 © 
XSi, aDHft&SKJ; 5»CIMIl¥*<MI©'>*< £ 

s©ia*. «na^3©xe(c 
£9&tbtiitmm&'Stt¥m#m\zMLx 1 5 

3*«*5G***fc»fc*Ar5Jli4©iai:, iP?»«i 

WE* 5 ©xsirfctt s jnfM^r±1iu££K©££ 

[0 0 15]**, #Aft 2 N»ff:K%itM:$«9XiB 
& 1 5*K:«r3*tt*jG***Ar5iafc©lll]fc:, 
sHI*HBc#LT u-1f-3fc*fctt3&ft£l!tt-t-5Xg 

[0 0 16] #38W©g#6*)fcBnUtt, £**4tr#* 

[0 0 17] ±ISMJi5E*t LTI4N i , 
Co (a/M/h) , Fe (ft) , Pd , 

pt (a*) , cu («) , au m tfK&m-Ch 
[ooi8] iffittiiTc^srys'^y v^-rsi 

5l^7£i!li:Lrtt, N (ftjK) , p (yy) , As (St 
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m , sb (ryfty) , Bi (^v^) »mtfb 

[0 0 19] Affltt*«kUTH:» afcUtjESUfcLTsy 
4vK VytVyfTiM (1 5K5EJII) iLTyyfcte 
IB LfcUft, 600 ttttt OftlRUaaSi;: iot!Jyi = y 
❖■A'*J*3t*«rS-#t«*r*^-. :o*. Ni 3 P, Ni 
s P 2 , Ni 2 P, Ni 3 P 2 , Ni 2 P 3 , NiP 

2 , N i P 3 b^m&ftM&k') 5*. 
[0 0 2 0] «±©«lc, S»«:^tr^iHt¥««K(0 

[00 2 1] ftjfe, ±!Bfefe£K7ciH (4kfS5c*) tt 

[0022] t:^, *»w-ett*©«fcttfttt** 

[0 0 2 3] 

0 5S:#5„ *LT, »*tt2NM*«2 0 5fc»L-Ci' 
2 0 6£#5„ 

[0 0 2 4] »j«7Gig©$a£<6«3-e:fcl^« 

V\ H2 (D) iC^I-^/iPTC^K-fy^xmSrfi 1 
5» r©xetci 0 P7cKfSr««Sfc^A/««« (^y 

2 0 8, 20 9*j«ttmyy^ 
«2 1 o^fie$tt5o 

[00 25] ^Lt, Y-v^t 2 0 7£|&£Lfc 

&tcy y ^ y ^^©fc»E>©iPiiMQa*ffv\ t^y * y 

««2 0 8« 2 0 9^tfi$t5, 
[0 0 2 6] WL / fv9 } )^tfmtk2 1 OcD^Sr 

+£lcffi*Sftfc**tt¥*fl*2 1 1 Sr»5. 
[0 0 2 7] 
[HlftM 

fflv^«fA{bt^ts*ttS*ii (#y->y3vBi) <pa> 
e>> p (yy) zmm^x-ysr/vzyyty^f-r* 

[0 0 2 8] *1\ El 2 (A) fc*1-J:3fc, 



S20 litiTJftKtLT, U^12 0 2^7X 
TCVD&tCtt) 200nmOJlS^K-f5. iKfC Mffi 

(Sfcil7'7XvCVDS) (Ci 
S^M2 0 3 «r50nm©J*3teJttW-S. ^©BS*ttlO~ 
75nm (#* L< Iil5~45nm) ©j?3-ejfc*U£&V\, 
[0 0 2 9] ft*, 2NI©gI&lg»*fcfcSilf&-£tf# 

«*.tf s i x g e x _ x ( o < x < l ) * 

[0 0 3 0] JJcfc, ^S«3i^K2 0 3©ttft{fc«rff 
5. »JBft*fftt«fHJ| i 8-130652^t«l©iat« 1 fcfE 

[0 0 3 1] *1\ »*#H^«PtCfc^TUV3t*fi8» 
1*$£i:fcJ:0#Mr&aMl2 0 3©??ffiKI3^Lft^ 

[003 2] *fc=y 1 0 p p m (£ft&9) T* 

3-*-fc«}:*>, sfe#ft***!fe#*tfL-ciii*u * 

^ISil2 0 3©*B5fc«|V^y^/l^*Ji2 0 4 

[0 0 3 3] 0 2 (A) K«-rt*tt«r#fcb, &*#B 
fctp-WOO 4hrs©lP»«M«rfTV\ #AJt£*IJt2 
0 3 «r»Aflsi-5. rott*ftISK ± vttJM££*lt 
2 0 5^#f,tt5„ (0 2 (B) 

[0034] ft*>, ^©iefiftxsfcfleiwsBc**^ 
&m&*sy=*>m (tfy^ya^K) #»&isM#* 

[0 0 3 5] *fc, ±l2JD^«iS«lt^lC*3V>T550 

~7oo <c (»* l< f*55o ~65o t:) roiaarcfi 1 ^ r. k 
r©s#, Ap^jaa©±PStt^7^s«©»fi 

[0 0 3 6] ±.tiMmm\t77-*XT=--Jl> («& 

FftTotomkm) \c£oxnt>tiz. ft&\ u-if- 

[0 0 3 7] ft&ftfc]KMM£&MK2 0 5ld*fL 

S5gK2 0 6 Sr»5„ *S«fc«-ettK r F^*is-r V- 
■f— (Sfi2 4 8nm) &m^Z>ifi. XeCU*-^ 

(0 2 (C) ) 

[0 0 3 8] *H«0i|-C?fflV^.5^ d E-v/-^U'— •F-te/'Vv- 
k K <t 9 ttRM4««lc jsv ^T»Wttl;ifgi»B<b» s ia 9 S 
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[0 0 3 9] *fc, 02 (B) \C7Ft1£&iti:m-V'&h 

tiz%iikimmm2 o 5 

[004 0] ©Mlt^&T Lit fe, 

[0 0 4 i]jJc(cp (!)y) ^©K-brv^xa*^ 

— fc^y&#f*RFS#&20W , JPJi®E£ 5~30keV 
<ft*ttfcttiakeV)fcRj£U P5E*© K-X*tt IX 
10 13 ions/cn 2 EJLh (»*L<Ht 5X10 13 ~ 5X10 14 ions 
/cm 2 ) •Cffjfc.tfAV. 

[0042] «UH-«^P3c« K-tr^^aAx 

m«(-*3V>-C, *^#f>tt»P)i«JEii 10k 
eV£U K— X*tt 1X10 14 ~ 5XlO l4 ions/cm 2 i:1-5 

[004 3] *£H-T*tttitA{££*Ig2 0 6 "piaMff 
5=y^A^>aiafcit|(EL-C, P3C*©jME*Sl«r£t± 

5it*#*U\ 5X10 14 ions/cm 2 i:V^5 K- 

X*f4«g&2H-St, #J 4X10 2O atoms/cm 3 

[0 0 4 4] *%W&b<DftWlZ£tlt£. El 2 (B) CD 
XS*s|»TLfc«fjR-e©«r*ttS«K2 0 6 iplcfcV* 
•C, 5/ ^^©ftffifgf* lxl0 19 atoms/ciD 3 a 

«-Cfe5o lot, r©«^HtP3c**R«ffc»fi-et> 

lxl0 2o atoms/cm 3 ME&±Mn-S «t 5 fc K-tfV^ 

[0 0 4 5] r.©P7c^C0 K-fV^ttH2 (D) ©2 
0 8, 2 0 9"e*«S*l3«Hc (BIT, yy^D^W 

£»«S) r©K-tf>y©ig*, y 

y^!)^««2 0 8, 2 0 9ttP5E**ffift&K:&* 

[0 0 4 6] *fc % 2 10T?**fti«* (JUT, 

oT««*n*fc»P5ESllH:K-tr^4*l*v\ &o 
"C, ^Rl^(0«fl|>4Sift^Snfc**©igfittSr*Lfc« 

[0 0 4 7] P^WK-Vf^^XS^Tbfcfe, U 



MR«a%m\ tWy* !> ^®«2 1 0©rt»fc« 
= y^t, yy*y^«K2 0 8, 2 0 9t£ 

^P^«2 11t#8. (0 2(E)) 

[0 0 4 8] r©i#, auBftari«RjP«f>K*sv%T^Js 
* Sr-^tf ftflsttSB* K i >1* *i*»-C?t tf a v \ * fc , 

iaStt 500t«± (#£L<f* 550-650 t) fc-ftttf 

Bk\>\ tit. ummst* 2t*tm± (#*l<»* 4-12 
[0049] &34i-5as, snf»«ia<ojaa*5j;v 
*>, ircfcopjEaoK-tf^fcfrfcwflHc, njs#*s 

:T n -fc * » Jl«*s J: gftti JUtfi* 6> Sil#:#£*£-f 
[0 0 5 0] 4*S, gUKfc*SV*T, ft* 

[0051] «±o«>i»teii8(cJ;oT, tys' 
* V^ffi«2 1 0Ort«O=y<r*»yy#!l V^f( 
$2 0 8, 2 0 9^ tojfcV>fcU£ft2>. 

IB«2 0 8, 2 0 9as**KftU-Cv^«r 

[0 0 5 2] L*C, *9— s^Kiot^y^ y 
«2 0 8, 2 0 9*^*1-5r.t-C+^=3'^U 

02 (e) \cj&tmy?9r> ^9mm2 1 ucj3^ 

T, yy*yv^«2 0B > 2 0 9 tPg1-5JiiaSl5 
i$fc:Hfcfclifc*-r5i£#a4U\ (02 (F) ) 

[0053] temwvmm&mm lx) *mw<om 

(DS*Sr^tf*SK¥9Jt^RSrfit*l5c5ll (09 
xff=5"5>-A') S:?iJfflfC)igS^'t5xe, (Dilute 
1 5m7tm (Mz-\iVy) *Y-\£v9\,X>fy9 V V 
^fWSr#J*f 5 XS> ® JPl?fttoa(c J:ot*yy?!l 
^9ffim<»WmM*>fv9V 

xetfcSo 

[0 0 5 4] ©i<3>**3BWO**OBW-e*>5 
rP5E*Ki*j|Mi5cJ||©yy^y^^j fcHfcSXie 
■CfcS. r^^P > ©xS^r*i^^T, ^Jtl-^tft^W^^ 

(a) y^^y ^^©fc»«)jD»s«Hiij:i3tt*«msJE 

(b) y^^y ^^(DfcfewMSQ.stcdoJtsaka^is 

(c) P5c*©ttAISte*»*5 K-X* 

(d) P5c*oaEAX®CJ8»t«J0jS[«E 

[0 0 5 5] #»Htt±li^*?y-*aMflEfcHffL-C 
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[0 0 5 6] *T K-tfV>/X@Sr, flP&ftJOOkeV % 
K-Xi 5X10 14 ions/cm 2 T?ffV\ flyHSWSr 2R#IHK 

H3tbfc»&©fi«ttfipttftKW-rs. B3 (A) ~ 
(F) K***i59*tt, *4x€*i«K:r=-A'4 U 

400 450 500 550t. 600 t©li£-©3Ufe 

[0057] ty-^ y 

/Co r©?UlFPM (HFtH 2 0 2 Sr*/HfC0.5:0.5 fc« 

[0 0 5 8] **5 V JWMt?tt9Xrt©£'t , *K:*>$ 1 
60X200 jmC/^-y (£17. ffl&'**—^tv&1r) 
Sr«^LT^5„ r fcH 4 ©«fc 
ENK&^T, 4 0 1, 4 0 2hM&yy*y 
4 0 3#yy^9^|We*5. 
-Vf±4 0 1 T^^nS^i^JS-f-S. 
[0 0 5 9] H3 (A) ~ (F) <T>mi*m8ktZ> i\ 

©fc*©ia^*5ffivMJ^yy:? y v^a^asfai-rar 

[0 0 6 0] r©«|o]?r^77{c:*t*fct,©^lll5-C 
&£„ 05-CI4««|{C«i31jaS, *EE«t£«f«fi£i:o 

[0061] r z t?v % 5 <iW£fi t fi^teffiaa 
fc9 fc#aEi-6ft©*-c*a!js, y y * y 

ttJ5Hrei*fcv\, ^t, #llftmi£fc:yy*y 
a^©^##tt©Mft£*nSfc*©*g«S£ L-Cfflv^ 

[0 0 6 2] 0 5-tfB: 160X200 (iB^-yil^ 
*T?tC20X100 <Ds<# — VWXoiCO^T^kifcfei:?: 

®f£#«'>L-cv^< rtasflfcB,-c# s„ #m, 20x100 
vm 160x200 Mm©/N'^— >«ty t^aiic: 

[0 0 6 3] r 5 L-C*IIK©fFffi*|«-Cfc5 160X20 
0 Mm©/** ->©*§* J; 9, K-fV^Xg^PJim 
JROkeV , K-Xfl: 5X10 14 ions/cm 2 -efTV\ 

fM5vMS£j*v\ BP^5M£-m600 t£i±?&5rt*s 
[0 0 6 4] rr-c, Pjcigicisyy^y 



tfts. rtbttyy^y^^tt^^ffitWi^-c 

[0 0 6 5] 160X200 ^mO/^-y»i^ MiEd* 
160// m"Cfe5©t?r ©^*-V©"P'ha>"biSg|S£-e© 

ffiai"5„ BP*>, 160AimiV>3®8©f6H 

**J, tt©**'**-:''©****^ HBKlii 200~25 

[0 0 6 6] r© 160X200 /i m t V ^ 5 1M X© 

§£a$r«$1-5±T©T F TlcSfflT?t 5 0 
[0 0 6 7] &2Ztf 200Mm£t±t*5«*f-W 

XoflHtJiWt, «A«K9-f/<-ia»Sr«*i-5TFT 

$yP:£#£>;ix3 HI5©20X100 Aim©/*?-:/ 

[0 0 6 8] **H#fett#?*«©Hfltt*r 
#*b-C«aa*O±RRSr600 t;fcJS«>, &31l$M#t# 
ttdov^PMifco r©Hf*-m, &gi&*£600 tfc 
H£U K-tf^*#BdinantJE30keV » K-Xfi 5 
xl0 14 ions/cm 2 -C@^LTffofc 0 

[00 6 9] 06 (A) ~ (F) \cm£tiz^nn, z 

titewmz.T~*-;vt£\^ mm, vmn. mm, 8 
mm. 24^w©*^©n^*-efe5 0 **s, a^*f* 

ttlWtt^ttolMkiWtll©^*-^ ( 160X200 *t 

[0 0 7 0] El 6 (A) ~ (F) f£^1-^K©«f?S*S& 

[00 7 1] r©3WIK48lt***W#e>0*«M«)*B 
FPM»a*HLTt?L!JS5MfeLJ!i:v^*fr©«j|i 
T*>*. BP*>, rr-C{4*aa^MSr24BfMt Lfc»-a-© 

[0072] E6©ilt**ti:Jj:«iai^Wi:fl|*f 
*«iOH««rH7»Ci5%i-. Ba7"Ctt«BSI*IWO«aDK 

5fefc9-C?L©%^^<^5t^j®$4x5 0 S 
i2©*BV20X100 /xm©/**— VCIt, ^bl-Ma^fH 
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am < x »tt r t ami® ztnt. 
[00 7 3] yy*y yfto&nmkis ims 

fffc>ftV*£©=:y trsl&kStiitjfa 7X10 l8 atoms/cm 3 Xh 
ofcWKStU 8tifffl®mx*m 3X10 18 atoms/cm 3 \Zt. 
-CfittSiVCIrVSr&jPMBdftfc. Sfefc, FPM& 

a-e?Los^/i*»o £24i$ra«ya<BfMs|-B:= v *-a4ME 

*MftHJT» OR 5X10 17 atoms/cin 3 ^T) fc*-CffiJ*S 

[0 0 7 4] ft*5, rr^fctLfc-y-jryMfiSri 160 
X200 /imO/^- VCD^frg|$3O/im0(D$eB£:S IM 

60ran-Cfc5©-C?20~30nin©ai$-e«)Sp*Slt) £fflV^"CI^ 
2>o 

[0 0 7 5] 81Lk©tllfc» HI7W 160X200 iimO^? 
-f0*r*J:9, K-^>-^XSSrJpji«JE30keV , K 
-X* 5X10 14 ions/cm 2 -Cm\ ^2/^ V ^©flKBfi 
S^ootl-H^LfeS^-, ^<D«ia^Wl*10^H«-h 
3 r fc ##4 U * fc 5 fc ftfc. 

[0 0 7 6] U*»Lft*«6, «6IS©**-:/!/ h«r 

[0 0 7 7] WC, *?§W#ejtt^7^&K(0»^tt^ 

[00 7 8] :r -Ctt*P)imjE5r30keV (C@S L, K— 
XI; £ 1 X 10 14 ions/cm 2 , 5X10 14 ions/cm 2 , 2X10 15 
ions/cm 2 t?^^.fc#^O^*(COV>T08 (A) ~ 

(C) iP5i*JESrl0keV £0j£U K-Xft£ IX 
10 l4 ions/cm 2 , 5 X 10 14 ions/cm 2 , 2X10 l5 ions/cm 2 -C 
**.fc»^©tt*fcOV^rBl8 (D) ~ (F) »C^-fo 

[0 0 7 9] 08 (A) ~ (C) *3iOt (D) ~ (F) 
fcqrffilli, lOkeV <D^-t>30keV©#g-t> K-XltfS 

L^U^jJSfj, flP3£«JE30keV <D&#-m 2X10 15 ions 

lOkeV 5X10 14 ions/cm 2 -CgEI^7L^^U* 

[0 0 8 0] *fc, ftofc&#-e#yiLfc 

£ ixT t > 5 n i fc. 
[0 0 8 1] r«ijg*Sr*t*TI2ll©^77^-ro 



[0082] in i ic^-rsi^. g&#-m30keV 

\tP7€%0 K— Xft£ 5X10ions/cm 2 fc LT&ifc'fa 3 
X10 18 atoms/cm 3 ©— s^A-a^SL-O^ri^ 4>&< 
fc t>2X10 15 ions/cm 2 (D K-Xi-egjJn-fixtf S I MS 
o«WTIS*-{?=y 5 r fc i>m&£ 

tilt. 

[0 0 8 3] *igfCttfcofc{SV>K-XftT?«|WTIS* 

[0 0 8 4] — *\ atfe'C(410keV CD l±P5c It <£> 
K-Xl:?r^/i<fct 5X10 14 ions/cm 2 fc-fixtfS IM 
S o&ttiTIS* T?= y ^JMCSrffiW-C # S ^ fc #?Sf& 
$*vfc. ftlfc. HKtc«:fcofcfiv>K-X4'C«iaTPS 

[0 0 8 5] r©^{C10kwV fc30keV fc-eWfcrfi>&faS 

#5Uifca*tt» P-r^-vSrK-fVi/tfc^ro-f^-^ 
WBStfCV**. BPfc, lOkeV ©MgmjE-CK-f V:/ 

[008 6] £i±©**||f**»€>, y y?<Oltib 

<nMti&®m 5:600 t 8NfFfl-CfT5 fcv^5*#rt-ce^C) 
(FPMMW^KiV« Sr#5fc 
»W^fc UT> JPiimjE30keV T? K— X4S: 2X10 15 
ions/cm 2 ^±fc-t5, ^V^It*PJgaffilOkeV tK-Xi 
£ 5 X 10 14 ions/cm 2 fil± fc 1 5 C fc U ^ fc 

[oo87] u*»u*i9se>, *^Baafc Lxmmmz^ 
K<4*fc K-tr^SSB^wAfi^JiJnu K-xg 
*s*tJPl-5fc^/w-X2/ hiSjl<45rfc^1HB**t 
5„ Sot, m^t?«*PiiBflE10keV t?K-XiSr 5X 
l0 l4 ions/cm 2 ^±fc1-5^ fc*s*t#* U^*fr-p*>ft 
fc»^5. 

[0 0 8 8] ft&tfftfccOEIi;:, Jpjg®E^10keV OS 
K-XI* 5Xl0 14 ions/cm 2 W±-C&n«-2/^/W 
fta^WT^^tT^Srfc^fltlSUfcc L*»U* 

[0 0 8 9] **Wt6>#, TFTWttlWt 

^^.*V^-</Vfc%iT^S=s"5r>'W»S ( lxio 18 at 
oms/cm 3 £tT) Kl*THB***5fc«>ltH:, $f5(C<Sv> 

5. 

[0090] fcr.it?, *»W#e>«H:«ll»fc LTD 
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9 (a) tt?yf v >ym*m<tot\.x}) y&m^ftm 

£\ E9 (B) li#Dyt)H*jW)!)Wtjb5, 
[0 0 9 1] ft*3, K— f V^&#ttflDj£flffi30keV * 
K-X* 5X10 14 ions/cm 2 t U Vv9 V W<r>1t$>V> 

3b*©ffffi;fri£[}F PM*«fc,fc5?La#S:*«Ufc. 
[0 0 9 2] y ySrK-f^^UfcE9 (A) fcjj*fft 
W\t-y*A>ft%^.>fv9yv>f$ftX 160X200 /t 

#n^«rK-tfy^UfcBl9 (B) fciSTORT 

[0 0 9 3] £!Lt©*lC, *%Wtfi7F-t?yi> y 

[0 0 9 4] KitC^Ufc^^^lCtSU 

[oo9 5] *%w&b<Dmmx'\*m&\mwz}?&i<^ 

T±K)fi&f3:700 t (#£L<»550 ~650 ft^ffj 

ic(4600 t) t-rsr fc##SU\ 
[0096] *fc, *«RWiiH*wsjfAv^^$tt* 

12P*Hk ftSWKtt 8*|BJ) t-t-5rtdW*U\ 
[0 0 9 7] 600 t 8^m©Jpf»«yffiSrKfllli: L 

IIJESrlOkeV K-Xfifc 5X 10 14 atoms/cm 3 E*± 

[0 0 9 8] fc*J, =-y*rjV&§L* 1 X 10 18 atoms/cm 3 
#Tfc*3©"TM-£"e**ltf, K-X*[i ixi0 13 ions 
/cm 2 fil± (#*L<I2 5X10 13 atoms/cm 3 ~ 5X10 14 at 
oms/cm 3 ) T+^t^ffl$ix5. 

[0099] mmm 2 ) ^mmmxttm&m 1 1 a& 

M¥7-130652?**ttGtt©%£fl 2 i: 6 

[0100] *f , II 1 0 (A) fc*5V-C, 3 0 m# 
7 (J, *©J:l:Tii3 0 2 < J8E50nm©# 

*»l3Ml3 0 3Sr»j«i-*. *©±M*flsS* 



*WW«jK:«C(lPi-Sfc»t>ollP 

953 0 5£KttSo 

[oioi] ro«tt"CK«3Wi«t«t»u:J3v^"CUV** 
KBItU #i&fr&ilfR3 0 3©gffl*E«c^tt&#© 

itbomm^mm aaiW) m^-v 

^^lOOppni (agmS) ■C^^TLfc=.y^/uil««* 
*Sr*tfl'=i-hifcfc:.fc9»*U *^StSifJJBS3 0 3 

<n^mmm^y^r^^m 3 0 e 5. (e 

1 0 (A) ) 

[0 10 2] El 0 (A) 

H&<p-?600 8hr8©artMM*rfi'vv #Aft£*K 
3 0 3 «r»*flli-4. #AK£*B(3 0 3 ©JNNMkfi, 

A) fcawH-a. (si o (b) ) 

[0 10 3] £©*SfifbX8K:ttJltf*Mfc*fctt: 

ftRo»*o«*frra: 5 > y a ^JB (# y *s v 

= #*H#&H:::©«iaBftfl:l, 
[0 104]tfc, r©B$, ffAfttt©*!** <D=y4r 

A^)«ww«3 0 7 (jgAiggsgt) , ®m^*mm 

0 8 GBAt££*jK) , <a«***S»tf*d>ofc*«3 
0 9 (^bIKS^K) ©Zo©««(C^a$^5 0 ft 
*i> *J»«Jl^»i:"r5Ott«)*JHI*3 0 8©*"C*> 

[0105] mz> ftbtittm&it®<oimmmvx 

!f-«©IIMt*tf 5 o E Jit: i 9 3 0 8 

l***Ktefttt*safe#*nfctt*ttS**t3 lOtft 

(Bll 0 (C) ) 

[0106] u—v-ytommmj tfc e>, h 

•v^.^3 1 lSr^UT, p (yy) Tbmoh'-v^y 
mMWXKJTMilfJlv^ *fc, «oy y ^!)yy 

LV\ (El 0 (D) ) 

[0107] *HI{f||-t?iir©K-^yyiSSrRFt 

*20W , JPii«ffilOkeV , K-X*5X10 14 ions/cm 3 T? 
««3 12, 3 1 3»ZTmyv*9i'rW*3 l 4dS 

[0108] Pyt^iDY-^yyxmmTLitb, \s 

fx. Y-?*? 3 1 1 £&*LTfln8&«yi«:m\ tt^s/ 
9 V -yfW&Z 1 4©rt«^g!#-f 5=3"ir/i'«\ 
^ y ^>r<&®3 12,31 3w^ic (^bio^AK:) » 

y ^^«*3 1 5i>mbtli. (HI 0(E)) 

[0109] z<of%, mmiumt&mi&w 1 \c^xmm 
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[0 110] -t LT, /^^-^V^lCioT^S'^y y 
^3 12, 3 1 3*rB*"*-3ri:T*-HNc=y*A' 

y^^Dy^an, 3 i sfcMft-rsjiiattfc- 

«HE»*r*wi:*#*U\ (010 (F) ) 

loin] mi 

o(b) ic*i-^bxs©«ic#e>jt5«^s««3 
o s i*j»©= -> j-a** y ***aao Ufc 

[0 112] BP*>, mtfflllc$UjUtAft#AJ:9 

9, »ai»Wfc«< Uc0-f«*£, 7n-tr*tt*-?— 

[0 113] [HJfi«3] **lM|-ettN***A'fflT 
F T t P f-*-*/HH T FTt SrWBttKi«*^to*fc c 
MOSHIKSrff«i-S3je«li:ov^-cRWi-S. 

[0 1 14] Ull (A)fc*JVvt, ll(i#7^S 
«, 12l4Tm 1 3ttN*-*.*/i'fflTFT©«tt 
E, HliPft^HTFTOffittfefeS, ffitti 
13, 1 4f40!l;ttfEl2 (F) Oft^-y2 12T? 

[0 115] ^?XTCVDSe*fcH*tffi«lCV 
D»KlJ:91WfcJ£*Kfcl50 nm©ff$fcJ*BtU *V h 

s&j&s-rs. (mi i (a) > 

[0 116] ifcir, r^^-^ASr^^t-fS^JBJR 

n¥7-i363i8^«e««>tt««r«usi-«. n&«iBtt 

©ft* *rfUfl!1-5 c t T&JLKttnWmKM 16,1 
7, g«ttMBMURi8. 19, *V h«ffi2 0, 2 

[0 117] h«S2 0, 2 1, #7LR«© 

B&ffi»<tB?16, 1 7^^t L-Cy-T MftMIl 5 
txyfy/U 4^ M&JUBE2 2. 2 3 
*rLT*:©&, #flJCReMftfcltl 6, 1 7£|&* 
•f 5, r 5 UT^-f hi*6iSlklg2 2, 2 3©«SP*5StliL 

teWii:**. (Eli l (B) ) 
[0 118] Nfi*W*1-*^F«*-f*^ft-f* 

vvC2 0fc»ttTWBT6. *-f IBS 

©^#B*wipftwapawE-efi i v\ n- 

5. 

[0 119] r©B$, SDji®JE!6 s ii5^©t?^i(«^-f tfV 

©KS&©Tt£t>8sJP£*i,5. :ron _ S«ttl©LDD 

ff« (^MWbliaa 1X10 18 ~ lX10 19 aton>s/cni 3 U 
[0 12 0] Sfefc, 2@S©T»SiKimAPSrfi*PamjE 



iD-vyj y>mmm&Tx? tvxmm-t-Zo -© 

n + ^(4^©y-^/KW-rv^«t/i5©-C^- h 
Jgtftas 500Q£*T (»*U<tt 300QTO 

[0 12 1] ^±©Xg£&T, Nft^lTFT<0 

2 4, 2 5 , fiM^RHmns 

2 6, f-**A4MNHfi 2 7##rit$il<5. fc*5, r© 
ttlTltPft^fTFTOffittitNft^ST 
FTCfiHSUifcHClKttefco-Cva. (011 

(C) ) 

[0 12 2] Jfcfcl, Nft*/HTFT*SotU^ 
h^*? 2 8£tS:tt, Pl!«rft4-f4^W»-f*^©* 

Bfc#lt"Cfi l 3. fc£U r©«-a-»i|iNMtrPSicS 
e$n5^ff^fos©-e^©N^^*ywaTFT©X 

si 5 1> 2 ~ 3 nm&o^mm'f *>&ma l« < -era 

[0 12 3] r©«t£LT, Pft^STFTOy- 
XfHfi 2 9, KW 3 0 , ffiB&TOEft&tt 3 
1, ^ir*A«ljltW3 2«s»rtSns. (011 

(D) ) 

[0 12 4] »±©«tCbTffittSrt^Lfclb, 77 

yua ty©(5tt*5iWty»©a 
^©IU«£0S„ 
[0 12 5] g|W*&gd&3 3£ 500nm<Dj? £ Kl^ 

[0 12 6] ^LT, av^ b*— /uMMtLTy- 
*i2#|3 4, 3 5, VB«3 6 4r»J*UrBll 1 

(E) **#BMt t t'-CJIM& 
SfcfrV LTCMOS HBiS^f 5. 

[0 12 7] &mMffl-?7F-tCMOS\g\&}$4>'/<—? 

T?NAND|§)8&, NORHK©flt«X*l!9lllS«r*lS 

[0 12 8] tllOiiatWLfcTFTftf 
tr^Ml&m® 2 7, 3 2 ^^©W4S©^-&§PiC- y ^ 

*««»tt»c»IWSr-^^.*ri:!4i*v^ ttoT, ft* 
14©JI5V^TFT, CMOSIeIK, Sfefctt^^EieSr 

[0129] *^K«r^lJffl LfcTF T©m«#tt 

(TFTW*it>pp«tn*) txmw&mmLte^TF 

bSffi (v g ) , fUKKWyW 
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(Id) ^Mtot/oyhLfe^?^!), Id-V 
g (Id-Vg t otitis. 

[0130] 012 (A) , (B) fi^fcfcN^ir* 
/W§!TFT©TFTi|$tt-C$>9, 012 (A) \*Vv9 

y ^i/aassriSLfcTFT, 112 (b) ityy^yv 

^SSrte$^^TFT©«^#tt-Cfc5. &*3> El 
2 (A) , (B) \tb*hhh&M<D3 Offl^TFTllO 

[0 13 1] £fc, Ull 2 (A) x (B) ttZtlZtlZ. 
■5*^ K wf vmjE (Vd) Sri 4 Vi Lfc#-g-©-r-* 

f-fvh^,. y^r hmj£»4-2ov~2ov <d«sht? 

[0132] §12 (A) Koi^TlftW-f S, 12 

12 (A) K^SfcN^-r*A'§!TFT©#£\ $-2 
0V~0VOtefflt?TFT^^-7tfc^(Cfo5^, ^©^-7 
«SfE8 1 (Vd=14V , 8 2 (Vd=lV<D*g-) # 

«89 £ ft5„ - wffltt/h $ I ftitifh £ VMS if 
[0 13 3] ^ h 0Vfc£ Ld^Si: 

fi(c§]Umto?)ri:SrS*LT*3«5, rwRfOId-Vg ft 
Hof^fctfs&tt-e&SliifitSV^W yfv^ttifefl 

[0 13 4] ^fC, 74 h«JE^0V~20V <DimX\* 
TFTtf*>"Vm\ZhZ>tc!to, tyt«8 3 (Vd=14V 

<dw&) s 8 4 (vd=iv<o^-g-) tfimtii. rotvi 

»83, 8 4 H&jgfcfift \,XJhif-&<Dm^-to 

[0 1351DCK, 012 (B) tC*DV>-Ctl^«tC^-7 
mffi8 5 (Vd=14V CD#-&) , 8 6 (Vd=lV©4§£-) *5 
Z.Xf*^nffi8 7 (Vd=14V <OW&) , 8 8 (Vd=lV» 

W*fB64«Bl2 (A) ©*7«fci:J|*5*"e* 

[0 13 6] IP*>, 012 (A) -Cii^-7Sjif£8 1, 8 
2tt)|rJt««)flifofc«fttSr^LTV^5-^ 012 
(B) -CI4#IC^-7ligl8 5ro^7ydr^SS:UV^t>»t 

[0 13 7] *fPJ!#£>ro&.IJc:J;*Uf, TFTOffift 

tft zmrn Ltcm&\c±m<Digit£*7nm<o/<7 v * 

[0 13 8] 012 (B) ld^-f-TFTcO«^tt»4* 
012 (A) »^1-«lc^7«jft©«fjO 



[0 13 9] &*5, 0 1 2'C«:N 1 9 L + ^/l'STFT(c:o 
V>T<D#I&91 Pf+^VlTFTCi3V^t)(3 

[0 140] ZZX. 01 2 (A) *5.fcT*01 2 (B) 
K*Ufc««t»ttSr««fl:Ufc^9 7*iai 3 (A) , 
(B) iC^-fo 013 (A) 

SSstt©, 013 (B) tc^-f^rm^f y7Vtt 

©jE«**»***LTl8 5, 5 4 
0i©TFTicoV^rof-^SriH-LTfe5. 
[0 14 1] Z.nW£V7 7XZTYTW&.(0*y-y*r* 

mm-rz>±.x^%ixh% 0 m*.n. 013 (a) 

[0 14 2] BP*>, ^-^WSrHiJtJSil-t, 

[0 14 3] tot, 013 (A) XnV-y^V 

V^ftL©*^, 5 4 0ffl©TFT©5*K iK)80% (4 

0<1©TFTI* 1~2 ffi^XZtCb'DkttoXLt.'iZ. 
irSr^LTl**. 

[0144] z<Dm%m&tt, ±fta>*&a*fcj:9i& 

[0145] £fc, 013 (b) i^i-^-fy fvfll© 

!/y^4LO«^, Wmcetryy-rttO/hS^TFT 
[0 14 6] r©*fct % ^y^y V^^LCD^, TF 

[0 14 7] r©**fcoV>T, *«W#5>H*©*fc 

-we*»i*Lrv^ 0 rtt^TFTi!)^<odf^y r 
ofcWizmf. ^ etry7 l ^ffi<offi;rlcsefcL.Tv^5 0 

[0148] SUM 1 (c^ Lfclgoi^-, S0Wlc= 

vir/voimftm&mmLx^zitib, %i&\mmm<o 

m&&mz\*-v*j\<imft\sX\,^b2;z-btiZ>, Z 
LX. ^r-Cl*->y ='^<D*MB-&^b-vir;\'b-t>m 



-10- 



3-U Si-Ni-Si©tot»ffi-e'>3*-f KflsLTI0«£* 
[0 14 9] *iT?3(c|8M#6H:, i£*fflft;>< 

1"5«ft;ii:#eroTv^i:^5^7vw%#;i5 5o 
[0 15 0] &oT, 113 (B) fcjj*1ig*&#Jl1- 

3-tt£&#-t-52ti*£ <i> fc b1-&V±< m unsure* 

[0 15 1] **9J*bf*Bl 1 (E) (C^i-C 

MO S ESS (W^-^EB) fciWfciMPllfcJMBU 

M«eo~i evT^lcftfPu looNHzjffv^ib^Jg 

[0 15 2] £LL©£g*/5^ *»W*TFT«ttW 

[0153] 4 ] ^mmmxttmmm 3 1 «n 
ft zmmvT ft zitm-r zm&comk'o^x&w-t 

5, A#«CI4#hA^ hSTFT©*l!ttfcH"e*> 
5ig* * #SiT F T «rfp«i-4«*35%1-. 
[0 15 4] El 15 (A) KjSVvC, 4 1\-Ztfy*m 
«, 4 2ttT*K, 4 3tti«ttf»-C45^H 
& 4 4124^ hfUU& 4 5 46tJ 

mmm 1 1 i3i«o*a-e3g* Lit- * T^mmx^ 

5. (115 (A) ) 

[0 15 5] ft*>\ ^(C7r-^^T--;HCj:o-C 5 
00~700 'CWfiaWy * y V^XgflSfrfcilS© - ?* 

znmmm*.*) zunzyj \-mm4 3 1 Lxmm-t 

[0 15 6] ftl:, »*ftofc«>o«WIMra«rfTv\ 

M££«R4 7 *j*jft-rs. aaf»&«©&ttttiiifcm 
fc«e*.iiAv\ (mi 5 (b) ) 

[0 15 7] W;, UV* 4S%m-fX-y>r 

**y**9 yy-rzizzxoTtm watmtjyMi 

9, 5 Ofcit^yy^ y 1 m^s. 

(El 5 (C) ) 

[0 15 8] *fy9V yy<n*Lt><r>%mmkft 
V\ Wfv9 'J ^S«5 1 to<»=-y>rfl<&fy9 V V 
^WI4 9, 5 0^^©^fRjlvl^^oT«Hb$-fr5o 
r 5 UT=y ^A«*©fi«*nfc»iWfi«fBt (*y 



y^y^«K) 5 2*5#e>H5o (015 (D) ) 
[0 15 9] y-y^y V^XS(Cio-C#?>^fc 

Wt?y9 D f9~mm5 2*'<9'-=>>rLX?6&M6 3 
«r»*1-«. *UC, «ttJi5 3±K»t2£JMI*/<* 
-=V^U»l**h5f t*W (*£(*:* 
yf-v^hy^-fcPPtftva) 5 4SrKlt5. (El 1 5 
(E) ) 

[0 16 0] 015 (E) ©*t«##fe*ifcfe, NMSr 
-7««5 5*±l)(KK >1W5 6 ife^StS. £ 

*lt, **fc£#©**fl:fcfToTHi 5 (f) (c^ 
•tmx 9 if Mr F T &%&t*. 

[0161] mum 5 ] %mm 3 -emm Lfcmtc, * 

S9i lit7M©/^ 5 1 v * 5 *# ftSb* 

*r*X"C^6. TFTttoT*!*** 

[0 16 2] t7t«©^5y*#if: LT-vA' 

mmm%atix^z„ ymmbn. 

«ft»Kfi»L*:*»©^ hWS*rlo«)JgttH±fc 
BBffU SIKttK*«OTFT«rB5!l»cE5!Ufc«4« 

[0 16 3] ^tOfc^ if nd»lO©TFT-C^-7f|«E 
#JMMt«r * LT t> ffi© T F T*JEHfK:»fM-*l«*0 

TFT^TCffifcl-SirV^X 

[0 16 4] MiM^momMK^tWj: 

y*ft*<-f^i:*a*ixa. ^©fc*. ^ivf-VA > 

[0 16 5] lot, flaEO-rA^y-f Mffi&TWPIn 
< 1"5 4 v> 5 S*Sr«S-T5 r i: ttHgrc&o 

[0 16 6] *»W©TFTHt#1|f|CJi- 

TFT-Ct+^lcfi|ffl1-5r i:^-c#S, ^)», -rfV^- 

[0 16 7] lot, ^fSWSrflJffll-Srt-CTFT-y- 

tt*5#?>ix5. r©di:f±, iS^^hy^^EtS©MP 

[0168] [IHfeM 6 ) *HllECa|-cr±*38W Srfiffl L 
fcT F T«rfflv^T«***«[l«r*jai-«»^©««r* 

-To ft*, *SE«i«-cttr^y-f^ by 
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[0 16 9] , Ell §\Z.7tt<T>\tT $7- 

£, Big-v h y ? *m&*nm-%^mc\mm f t 

[0 17 0] fcjo, HJfe«fd3-eCMOSiiIK©ffijg (T 

[0 17 1] £1*, 5llfemt^LfcCMOSlHlB§©fe 
StXSir^o-c, Ell 6cD£iUroCMOSlHlKSr^-t- 
5o -01$, S^TFTO«5gl4CMOSIil8S«rffl^-t- 
5TFTtS*W^{4|^-«5tt?$)5o If TF 

T<D^/^V4 hffiitfcbfc*), LDD31i£©fi££ 

[0 17 2] CMOS[UKro±|itt^tt»J}M^-e^5 
SRflil&§1^6 l#3£fte>*t, ^ro±(v:«^7y^-=r^^ 

6 2 zmm v h y * ^isisso±^ro^.tcis;ifcv^5^, 

CMO SmS&Wi^fC&ftSfll/fci LTt>&V\ 
[0 17 3] 7*7-^v^n 2±(C|*SU ? lffii^^ 

4&&Wi!tiZ>o B*it«6 4l3£atM*^g«o^§# 
^;Ite7;^5=?^(o^pt£itfBl£, mmm$i*mmo 

T, S±S(cEft&6 Sfc^iTTT^TV^hy** 

#Kii£tifc(ijtf>g«£jti\ 

[0174] 6 6 tettlRlSfc, 6 7 ttSW£«BI 

XftZMfaMM, 6 8tt*f(R)fl!)(Dia|p]KT?*)5o 

[0175] TtT-j-f-v h»*xMm$>$i*m 

7 1tt#7*S£, 7 2ttTJMk 7 3 fcWIih? h y * 
*Btt, 7 4«y-^ KW^-@», 7 5l±y-ThK 

[0 17 6] u*Jy?®&7 6i-tji:m#3ia*TFT?m 

[0177] [^«g^7] *mmmx^ *mzm% 
u $ s^^ero-^ t Lx$mm 6 -c* ufc«*m 

*^8**Jflv*fc£fll»&lcovvCH 1 8£fflv>-Ctft 
^fW^7, ^?Ft{'V|'5 ! ^7*W, * 



[0 1 7 8] 01 8 (A) li-t/^/Payf a— 
9, ##2 0 0 1, #*7gB2 0 0 2, 0 0 

3, 0 0 g^gg 2 0 0 5 $ 

HS. *38Wtt**JSfl2 0 0 5H:affli-5ri:*-C# 

[0 1 7 9] SI 8 (B) tt^y K^Pf hx-f^^V 
4X*h<9, ##2 10 1, *^§S«2 10 2, /<yK& 
2 1 0 3X-mf&£tlZ>o 2 1 0 2 (Cjg 

[0 18 0] 1318 (C) ti*-t^-i'3>^T 
A-Cfot), ##2 2 0 1, 2 0 2, 

5-f 2 2 0 3, ryft2 2 0 4T?i^S}l5. #3893 

fSS^gtt 2202 (rfiffi-ts r. k #-et 5. 

[0 1 8 1] mi 8 (D) HtftffllB'?fc9, #2 3 
0 1, W^W^2 3 0 2, W*A*952 3 0 3» &q% 
812 3 0 4, i#^yf2 30 5, 7>Tt2 3 0 
6 -e#j**n<5. *38^I4*^E2 3 0 4 {CjSffl-fS 

[0 1 8 2] mi 8 (E) tt^^^^-Cfe*), 
24 0 1, *7j^B2 4 0 2, *J»A*« 2 4 0 3 , % 
^-^yf 24 04, P-2 4 0 5, 

0 6 TS^^ttSo tt&F&B 2 4 0 2 [Cjgffl-T 

[0 18 3] *|gWrojJ:ffi«6ia»ffi*Ti£ 
[0 18 4] 

[0 18 5] ^MSrfflv^lt&ixfclSftttiNI 
[HS<offi¥«Kn] 

[m 1 ] Pyzm<D K-X*t = y ^r/HiflEoBBffiSr 

^•rm. 

[B2] y^^y >^«sixa*Kw-rsfc«>o 
m. 

im 3 ] y y ^ y y^*o,s©^fflfe#ttSr^i-^ 

3. 

[m4] 160X200 |im0/^-yMKt?S0S 
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5*a 




[017] T97-47^Y9 9*W&.<T>mmc7*rlr 


[05] 




0. 








[018] #SS93£*Uffl L 5 


me) 


Vv9 9 yy&m<Dm&fcft&*?p-r^ 


0. 








[«F#©RW] 




[0 7] 


v>9 9 vywmm&bMtsxm&<D®&* 


2 0 1 




3*1-0. 




2 0 2 




[08] 


Vv9 9 >?Sm<D K-X*tttt#teSr« 


2 0 3 








2 0 4 




[09] 


P*5«fctfB <t 5^ s> * y ^^»**r*f 


2 0 5 








2 0 6 




[01 o] 


yy? y J/^ttaiatRwrSfc*© 


2 0 7 




0. 




2 0 8, 2 0 9 




[0ii] 


TFT <DffiKlg£^1-0 o 






[01 2] 


t f t amssmk&vim-r s fc*<D0 o 


2 10 




[01 3] 




y >mm 




[014] 




2 11 




[01 5] 


TFT ©f^Kiesr^im 


pubs 




[01 6] 




2 12 





1] 



[02] 



10" 



E 



c 

8 



10" 



10 1 



CP- - - 

SI 



ttum&knsoox; eh 



0 


10keV 


• 


30keV 



17 | | I I I I I I I I I | | I I I I I I I I I I I I 



0 1 10 15 2 10 15 3 10 15 4 10 16 fi 10 16 

P dose [Ions/cm 2 ] 



(A) 



(B) 



205 /afe4aaicj:*tea<b 



(P) 




(E) 




208 ^^'M'o^aooinlWia r 209 




212 



(F) 
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[B3] 



[04] 




-14- 



[05] 



[07] 



0-025 
0.02 
*0J)15 



g 0.01 



0.005 



i 



10 



• 20Xl0QV*-> 
a160X200a , 9-> 



Pdose : 30*v 5EU 
r:soot 



15 
<hra) 



20 



0.04 
0J)35 
0.03 
|0J125 
B 0.02 

jg 0.016 h 

§ 0.01 
0.006 [- 



• 20Xl0OA'>-> 
« 160X200A» 



P dOGQ : 30KV 5E14I- 



600 



700 




[0 61 
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[HI 1] 



[112] 



15^ y~ 13 



(A) /n Z(2 




(B) 20-/ *- 22 



^24 L| 



(C) L 24 <- 25 

32- 




(E) NfrtASlTFT Pfrt*gTFT 
[01 7] 



75y ,-76 74«y /-73 






-2D -16 -12-8-4 0 4 ft 12 16 20 

(A) *'7W>T*W*«J (NMWTFT) 



1E-01 
1E-02 
1E-03 
1E-04 

Hi 1E " 06 

Ef 1E-07 

X 1E ~ 08 
^ 1E-09 

1E-10 

1E-11 

1E-12 

1E-13 





































J7 -i 




























_66 




















f 86 



























































































































-20 -16 -12 -8 -4 0 4 8 12 18 20 

(B) frf'WSlJS* U (Nf*4lH£TFT) 
[013] 



i 



99.9 
99 

95 
90 

g 

50 

90 
80 
10 
5 

1 

.1 
.01 




(A) 



50 100 150 

ffc*9ftffl (max) [cm2/Vs] 
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[0141 



[ill 5] 




[HI 8] 




(72)36BJ!# *® fK 
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mnB] ¥*1 3^4^ 1 3 0 (200 1. 4. 1 3) 

#M¥l 0-270363 
[&§8B] ¥$1 Of 10^ 90 (1 9 98. 1 0. 9) 
[¥iI-*H&] fcHMMt* 1 0-2 704 
[UM3-] #S¥9-94 60 7 
[HK#fF#«»7)i£] 
H01L 21/20 
29/786 
21/336 

[FI] 

H01L 21/20 

29/78 618 G 
627 G 



[SttJB] Wll^8^3 1B (1 9 99. 8. 3 
1) 

WMffiiE 1 ] 

[}giE*f&»is£] mmm 
K*m#m&m&tzm 1 ©iet« 

5&3<DIig£, 

^4©xet, 

frBbg-fa ftfeftje 3* frSiRfft fcgsflOl- 5 % 2 © XS , 

H» £ ftM; S * 5 IB 3 co Xg t , 

HfriESS 3 ©Xgfc «fc 9 »&ftfc&S*£tr ¥«#BSK:*f 

-f5gU©Xgi:, 



[»**3] at*gi^fctt w*jg 2tcj3v^-c, ires 

fens r t &¥f®t-rz*m#mmottm&o 
2_©Jpf^«iS«55o ~65o 'cwmfiteffl-efrfetV'S r. t 

fttbg-rs«i«7c*ar«fti-r5»2(pxafc. 

•5Jg3©Xg£, 

MB* 3 ©EBt?»fe*ifcS»**tf SMW^RICJ* LT 
^-1f-#*fcttil*«:flMt1-5Jll4 ©Xgt . 

Sf5 5©Xgi:, 

%2C0j jpjja@.g(cJ: 9 attlCT»Gft?G*&iftP Lfc«*fc 
fr^frr &re%£1-5¥%ft£B©fEfcfrfe, 
K*WWt»*i-*JB 1 ©Xgt, 
«r«jfif £ «&7ci& friiftffjlcfetip-r 5 3? 2 © XS , 
HRfclMMIsStf** 3 ©Xg t , 
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ito^4©lSfc J: 

LX ffiM$l<D 1 5 KKH-f & *»Mfc5c» fcilftft tcgfettl 
•*-3J&5©lSi, 

BtllB<a^75^ £ $ ^ ^ » 6 ©Igfc , 
*B©fl5S#ife. 

[j^f 10] Bt#B6*fctt tt*3B7 Kj8VvC. flfjlE 
»2©flWIM6gtt550 ~650 tWSBISH-CfrfrftS £ 
fc*1Wfci-5¥Bfl*B©ft*m . 

[W*gl 2] BMMfl, S*22, |MWU 

[ffiggl 3] B*ig 1 , |»^3g 2 , Bt*g6 gfcH:W 
*3[7©ivf;frfr- K::<3^-t\ B(rl53S?gS:-g-tp^SK¥ 

m*x 1 4 1 wag i » g*22, «t»n6 *fcttii> 

#g 7 <pv >f jta*- K fev >t t nmnmx$tk l-c, n 

i, Co, Fe> Pd, Pt, Cu, Au^blfflxfe 

#if 7 ©v yf ftifr- tefevT. BfHB Ji»i8tg> 1 5&icjg 
-r5^F*E^5cmi«. P, N, As> Sb> BiHl 

[38W©i£*|llfcIftlH] 
[000 1] 

in Film Transistor : TFT) ©f^StfrffiKK-tSo 

[0002] ftis, #WB#fc:i3^T, ¥ttfKRBfcl* 

T FT©*0* &1\ «***SlE^*ix 
£ J3« LfcJSfflJSfo^ t> ¥«fl$tB©ttl*£&tf t> © t 



[0 0 0 3] 

B**B©«fc«ft*^B#ft*WT*>a. 
[0 0 0 4] r^7^^h!l^xaBAB9IBBtt. 
B-aaLhfcB*-* h y K^-f^-HKfctr 

* y n 5? y ^ lUKSrrt* L 

[0 005] r ©fit* K9W '<-B**n 5? y * EKtt 

T»*>5. *©£©, 3U*-?tttt*1£&BJR (#9'/j3 
>BD *»*H^UfcTFT:8*±»fcfc0oo*>3 o 
[0006] ^7^S«±iC^tt3SiR 
J&£#5fc*©&fl?t LT#M¥ 7-1 30 6 52^ 
«B*©ft«$rW3*LTV3. ^«IB«©S», * 

[000 7] r ©!«|ftt««65cB©fffflfc i 9 #f B ®£ 
^M©ife H |{bJtS?r50~ioo "Cfc^ltTtfar ir^pTfg 
T?fc9, ISi»l:lcSi-S^mt> i/5~i/iofc*"*ffitM- 

[0 0 0 8] 

T^^yTSrMS-rSfc*, TFTWt^ffi^ffltt 

[0 0 0 9] TFT©SttS«Pfc«#Ufcftfe«7C 

&tt*©«*#»P4«B©i!tfat (9-^^) (c* 

*7BB (TFTi!t7ttii:S,5^©f 
B) ©«B»*B*PSr«<WHKfto"C^*i:#*.fc. 
[0 0 10] |oT> ttA^ttMKxBfctt'TO'lcHt 

[ooii] Ld»Lft#&, ±ia^S!Srfflv>.5*&fctt 
8 o 0«C«il±©iB5ffl«ia*s^Si:*5fc«>SBSSrtt©fiv> 

fflv^fcBB^B*^«)»BSr»*ttii:fe!j»-trt]»T»t 

[0 0 12] *:%^»4±fiaMM^S:ffi^T^$nfct© 
Xh<0, BB^B*^©W»*rfea»U*:**^irSr*tf 
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[0 0 1 3j 

*m#f&&Bf&-tzn i <Dxnt . $m#&%*®#m 

fcgsflp-fSfg 2 ©Itt , mi^ P^gtcj: <0 gjfE# 

5 Ktc mi- s ^FiSBfi^^c^ srs^w a <d x& 

[ooi4] *fc, momwtDmmt, mmm^t 

xet, % 1 (Dt mrnmc x 9 frE#^»^f»M^> 
*< tt>-a*iefifl:**<5*3©xei:» KiEf3© 

©1 5 gsKum-a ^F»fii»7ciS^g^^^ ma-ti % 4 (o 

XS b , %2<Dto1M!m\£ £ 9 IM&Fttft&Eft fcifsap. L 

fc^%(cmiaftb»7£^srg»$-e:^ig 5 roxm . frfr 

[0 0 15] #AK¥«fHi«NMMIsS«5xa 

■rsxmsrstts r. 1 t> -c* s„ 

[0 0 16] *»W©S*«j4BftHt, 

S&g 1 5 a icm-ag aiHc isy^y >m%zm 

[0 0 17] ±|HfltjK7C^i: LTttN i (=y*vi/) , 
Co ( = , Fe (ft) , Pd 0*5 S*? A) , 

Pt (SA) , Cu {«) , Au (A) a«ft«tt"C*> 

[0 0 18] ±B*fcjK5aH«r^y^!>>'^"t-*fl 
fl§»© 1 5^ (cja-f5 7c^fc ITtt, N (£*) , P 
% As (ffljR) , Sb (TVfty) , Bi 

[0 0 19] ASftfefl* UTtt, ftfe«E5E*i: Lt-y 

*) t lt y vfcteja 600 t:ffi&<o;!ni?&ft*aa 

Ni 3 P x Ni 5 P 2 % Ni 2 P, Ni 3 P 2x Ni 2 P 3> N 
iP 2 , NiP ab^S&G-ftnZb 9 5 So 



[0020] »±©*k:, 3S**^t?*fiK¥*»R© 

[0 0 2 1] fr*5, ±IB«t^7C^ (4A5g*) n 

[0 0 2 2] tr5ii> **WT?tt*0«*ftfttt**r 
[0 0 2 3] 

2 0 6 £#5, 

[0 0 2 4] ftlc, ««7ciS ©»S £ -frfc v ^« 
(^^S'^ y £l"v^* 2 0 7-CS 

v\ 112 (d) iz.^-rm^pytm^h'-^y^xmn 
fyyfmm 20 8, 2 0 9*3it;&ys/^y 

«2 1 0^fig$H5. 
[0 0 2 5] -t L"C, U'JX h-r^j? 2 0 7Sr^*Lfc 

^2 0 8, 2 0 9^i»$t5„ 
[0 0 2 6] mk\z. ty^!)^i«2 1 0©^^: 

+^icffi«*tbfctt*tti|**«sil2 1 1 «r#S. 
[0 0 2 7] 

vk) ipd^, p (y» *mm\^x~v>r>\<it>fyi> 

[0 0 2 8] *-f, i2 (A) fC^1"i5»-> ^f7^S 
S20 l±lcTffiMtLT, BMbS*K2 0 2Sr^5X 
•vCVDffilCit) 200nm<OW$^K1-5. jJctC, ^JE 
j^CVDiSfe (^fctty^X^CVDjSfe) ICJ;9, #i&fC 
S^2 0 3 ^50nmCOff SlCj*BM-$. r <D)KJ1«10~ 
75nm (ff 4 L < H15~45nm) ©Bf^-Cfctlfiav^ 

[0 0 2 9] **5, #AR^»K&^>Ct>^^trlt! 
Aff^NV^It. ^JiliSi x G ei _ x (0<X<1) St^vnS 

[0 0 3 0] #Aft&*flt2 0 3©«f*ft*tT 
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5. #»**#tt»H¥8-i30652#^©3Hfcfl l K12 

[0031] aw#H*t»jc*jv^"cuv3fct«u* 

1*6 £ 1 £ ± 9 ^liinXK 2 0 3 ©Sffl(C0^ LftV * 

[00 32] ftjC=.y{r/WSr 1 0 p p m (Sft&lO "C 

Aflt&*K2 0 3©Sil;i»V^:y^fl2 0 4 

[0 0 3 3] 12 2 (A) K*t1tti«r»fc6>. tt*«B 

0 3 SrfeHM-S. £ OiBfiftXaK J: 0 IS£rf£&*BE 
2 0 5##<bft5„ (0 2 (B) 
[0 0 3 4] ft*>\ r©tt*{tIiBfcfle*.Htt*«r^tf 

#ii } /ja^i (#Pfj3>«) «Mtsfts#, 

fcffifbftv. 

[0 0 3 5] ±IEiniflM!«tt«IWPK*JV^T660 
~700 <C (»*L< 14550 ~650 t) <F>mMXftoZ.k 

[0036] ±mm^!a t mtiyr-^^T~-/u m& 
tFftx-ntiamm) ici.iXftt>ti?>o ft*, u- if- 

[0 0 3 7] #CtC, #P>4xfc^BH±^K2 0 

S^K2 0 6 £#3. fcHlMfl-ettK r Fi#i/7U- 
1f- (8cg2 4 8 nm) SrfflV*<5#, XeCU^W 

(02 (C) ) 

[0038] ^.mmrnxm^^^^— f-\t^ 

[0 0 3 9] 0 2 (B) fc*iTB*ftXS-e»fe 

fc*#S*L$. ft*3. r©w-iF-flattX&-HlfB&-fS 
[0040] U-^-it<DmmmT Lfc fftitt& 



207 *MtfL-fz>. mm<Dmtm\t^ 

X Y-v*? 2 0 7oa3tttSrii5«)5Sb*^*>5. 
[0 0 4 1] fcKP (!;» TC^WK-fV^XS^y 
5XTK-ty^ (*fc{4f*>aA)£) -C^5„ K 

— RF«;*;$:20W , flDjgfflffiS: 5~30keV 

(ft*ttK:rilOkeV)fcRJfeU PTcHfro K-X4I4 lx 
10 l3 ions/ciD 2 »± (#£L<I4 5X10 13 ~ 5Xl0 14 ions 

/cm 2 ) -ef?*.MrAv\ 

[0 0 4 2] ftfc\ «Jfi1-**P5E* K-tT V^&AI 

Wa«!*5 4 tfgfftt &*b*> bft itfttf 

ftbftv\ mttt-^T, 2M&8l!#e>f42)nS®Ett 10k 
eVtU K— Xitt 1X10 14 ~ 5X10 14 ions/cm 2 i-f S 

[0043] #3&W^f4gfiStt&3fl|g2 o 6 flcggSi- 

m< tezmte&wzwtfevxpyim K-tf^isfcfT 

jZktmt.L^\ HHi&tD 5xi0 14 ions/cm 2 i:^5 K— 
Xlttjtam^-f-Si:, m 4X10 2O atoms/cii l 3 tmi- 
3. 

[0 0 4 4] *58W#e><Dtta9CJ:n«, 0 2 (B) <D 

xmmr i,itm&x<DmM>\mmm2 o 6 «t»K*jv> 

■C, «S=5y^fiffiOgjl5ffitt lxi0 19 atoms/cm 3 @ 

*■?*>*. «ot« n PjcmsmWzMd&xh 

1 X 10 2O atoms/cm 3 SS«±^e-f 5 4 5 K: K- f y if 

[0 0 4 5] roP5c3B©K-trv^B:H2 (D) CD2 
0 8, 2 0 9-C^^tl-5ffi« (J^T, fy^^-y^m 

7^D^««20 8, 2 0 9l*P7C^Srii5SS(C^W 

[0 046] 2 1 0 Jxa«« («T, »y 

y?jm,kVf&) (4, WxhTX* 2 0 7\z.£ 
-3-C««$^5fc«>P3clR»K-^y$4xftV\ 

[0 0 4 7] Pjc^roK-tr^^xe^TLfcPj, w 
2 0 7 SrK**Ufc«yy^ y y^cofc*© 

ao«i*!Hi«rffv\ syf^ y v^is«2 1 o orttticai 

#-f5 = S/^/PS:, yy^PV^«2 0 8> 2 0 9JC 
^»$*5o Z.b\*X-y*/vmWfimiLZ*l1tML>fv 

*vymw2iiznz c (02(E)) 
[0048] zom. mmsBmttwitoiF*pK.*^x?fim 

tafil* 500 < t»± (»*L<tt 550~650 X:) ittltf 
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A\>\ >tmmm* 2mm&.±. (»*l<« 4~i2 

[oo4 9] *sm-3«s» mm&mnwuziiiM 
urne z-oxfv? y >'Wij*#<»iit*. ip 

ft&Sas&ft. 

[0 0 5 0] 4*5, Wi:fcv^t, ft* 

#jki*6oo ^©tag-?, 8^w@a<o7 7-^^T=- 

[0 0 5 1] Ml.toWitmiBMXmzi.vX. &Vy 
«208, 2 0 9- (5cHlO*lftl^) irKVHtiSixfto 

ffi«2 0 8, 2 0 9i«**|tfl:UTV>6rfclCj:9lb* 

$ftft„ 

[0 0 5 2] *LT, ^^--y^tCioT^s/^U V 

»***<©**^fcfttt/<^-V2 1 2*s»&il5. ft 
*5, 1212 (E) K^-f^S^U i^ffii^ 1 llcfeVN 

yy^y^i«2 0 8, 20 9£8*gH-5jaam 
mic-mim3;-fzzbt>m-&v\,\ (H2 (f> ) 

[00 53] C*^^CD jllg^#lcM LT) #3gi3©flS 
fifcg#tt, _(l)_S3ll*^tP**ft**#KSrtt«E5E* 
y^) £fOTLT*§ l P B ffc;-fftIg, (2) 

y^y^««*»jai-ftxa, o) p ommies 

lc*MKi4tfftia-e*>5. 

[0 0 5 4] (2) j: (3) ^jSWOSjccDg 

frftig-e&fto rttpjroxstcts^r, #*-f"**ft 
*ffjft^7;*-* t Lt^T04-o^lf btift. 

(a) yy* y vy*©fc»©M&&3Stc*itt ft*aafiS 

(b) yy^y v^wfcfeo^Mafcfcntft^s^w 

(c) P5cSR©ttAXSfc:l8ttft K-X* 

(d) P3£JHottAXSfc*J»*ftln»»E 

[0 0 5 5] *»Mtt±e^9y-**s*Sl!:B«RLr 

*-*©**l^ J E*bR:#o"t»l:L$«. ^r-C, # 

v-ceiTdft^ft. 

[0 0 5 6] *T K— trv^lSfc, JP)£fUE30keV , 
K-Xft 5X10 14 ions/cm 2 -effi/\ Ml«flS^2^|lC 
BSLfc#^©Mfe#tt*lMH-ft. B6. (A) ~ 

(F) m^SJxft^JUi, •€r^m(M(CT=-/wft U 
400 450 500 t v 550^, 600 ^©if-g-©^ 
ft. 



[0 0 5 7] *H»-Ctt, WyfiV ^fWKaMFL 
fc=5"^/w (*3 J £-P 3 <=y^'>y-y--1' KtftoTV> 
ft) Sr»«ttK:Kt*"fft^fC»4f «?LO**:IMBU 
fc. r.oa«FPM (HFtH202 5r i &/Vtt:T?0.5:0.5 
»£■ UfcJBK) t * tf n ft 3i y ^ ^ > h «f 
-ClNfWaSJ-tft^ir-C^Cfto BP*.. ^©?L*J»fe-f 
«A*V\tWt|S£, S5»Sl-=y^^gU-C^ft 
fctx-ft. 

[0 0 5 8] ft*>, #J»-ett9Jlrt©fe'P*fc*>5 1 
60X200 nm<D/<^ — y (£1T> ffigk'*f-> irB&f) 
£«LHL-C^ft 0 £©W**5*8)lE*-ri:IS4©«Hc 
ftft„ 04te:fcvvT\ 4 0 1. 4 0 2 fifty y* y yy* 
mm, 4 0 3#yyy-y vyfWe-efcfto msfcLfc^y- 
->tt4 o 

[0 0 5 9] 06. (A) ~ (F) ©^KSr«^1-fti, 
taft^S5< ftftl£oftTWfe;W£&£S^-i-'rt©?L© 

©fcfetoaa^iisvNfiifyy^ y >y*^^(6]±-rftr 

fc«rj&*LT^ft 0 

[0 0 6 0] r<D|grRi5ry*y 7(^:4 t*fct,co^ia7_T- 

T^ft. 

[0 0 6 1] ft*5, ££^5flW**fctt¥ttififlhii 

fc0fc#^ft?L©*"T?*>ft#, yy^yvy*Sb^f±K 
y y 9 y v^**©3»R«|c*ft ««KdSr*+0-C»«- 

a*©M##te©fl^*r*n ft fc «>©»*£ LTffl^T 

V^ftc 

[0 0 6 2] ElJ7-m 160X200 <i m ©/■?:?->£## 
*TIC20X100 <T>**9 — >'©Z.O{COV>TW'<fc^mSr 

Mi«'>Lt^<ri«-e^5„ Wn, 20x100 

<D/<# — Wfi 160 X 200 jimO^-yiHfK 

«^i-ft«i^#se>ftft. 

[0 0 6 3] r 5 tT*H»©ffffi*hfe-C*ft 160X20 
JE30keV x K-Xfi 5X10 14 ions/cm 2 -CfirV->, -^y^y 

^^©tea«fflisr2«*n]K:H*L.fc*^» -t©«LS?a« 

HflSVMSi?ftV\ fiP*.m^-c«600 °c&._kx-h?>zb& 

[0 0 6 4] PTc^idift^y^y ^y*^*tt 

y y y v b y ^ y v y*15WE t ©Ett^Mlii 

tftft. rtutyy* y yysUk^fltffiiTff^wc 

(7)= y Jj TMHfMKK i o TitfT-f ft :iW5. 
[0 0 6 5] 160X200 Mm©^^— ^©^> S5ad5 
160Mm-Cfcft©-C^©^^->-©tp^e>ffigB*-C© 
Wm»?y9 y ^IWtityyi?!) vy*««c©Eg«lt 
«ai-ft. EP*>. '>ft<tt 160(imi:V^SIi©«H 
rt-Ctt#3Mfc©**#jMi-e* ft - 1 *jlci* UTV^ft 0 
ft*5v ffi©«lS^^— V©ig*^ej, HR?fcl4 200~25 
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[0 0 6 6] 4*5, rcD 160X200 MmfcV^t'fXffl 

ffittJltt, 2i&KTyx^:/^hy7*S*^8S£« 
*>Wc**v^>fXKtta-J-*. tot, *IUMMtft>> 

mwzmi8.-rz±T<DT f t wg^-ct a. 

[0 0 6 7] Mj2# 200/im.£U:£45aS4lM' 

$©I*"C*Sfc:ia*-*-.5 5. Sfc, fiiatf* 

2&*&#e>*l5;iiH:, EI7_©20X100 nm^-^ 

©*S*a»e>t>iue>;i»-cfc5. 
[0068] mc, *%m%btt#?xmL<nmm* 
#*Lr«ma«©±i»Sr8oo ticjfcft, &an#Pfl## 
tticovvtfs^fc. toaiaas-6oo 

HJfcU K-tV^*#»iiPJimJE30keV , K-Xfi 5 
X 10 14 ions/cm 2 -C@£ LTffo )t 0 
[0 0 6 9]@3 (A) ~ (F) K^SftS^JEfci, * 
ft^*UIK7=-/v4U 1P#W, 2B#M, 4B#M, 8 

mm. 24i»w©»^©*«iB*-c«)*. 4*3, a^*f* 

ttfi£«#tt©H**|ai«0V<*-l' ( 160X200 At 
m) tU W«*fttt«r»©IL©««*5j:tfffl«f*flC-C 

[0 0 7 0]il(A)~(F) fc*i-^K©««IS* 

««rlWii*24B*W£45 i5&£l-?Ltt3§£b4< 45. 
[0 0 7 1] £Oimc:felt*4tt«*&ft>*|ttt&B 
Wtt» FPM««SrltL-Ct>IL*s»4L*V^#©«* 

B ft©«r£1£g#IK*ft* d £ ©-C* 5£#-?&o 

[0 0 7 2] l3^©sg*&fc£lc&Si$fffli:<I*r 

«flte©Bra*H5fc>a*"t\i 05.-ct±*aa«Fiffl©iiiptj: 
#o r«w«s^^/>-r & n«(cK4L« 5 r t a* 

5fcfc0r?L©*£#fc<fc5*^B$;ix5. @ 
i2©#B</ ^20X100 /imO/^-yfli, Ski-MSB^M 

[0 0 7 3] yj/^yy^$©fMsiMs 

fffc>4VM$©= y ^/MSga^ 7X 10 18 atonis/ciii 3 -C$) 
o £.©<::** U 8NpM4iia-CiK) 3X10 18 atoms/cm 3 lc:* 
■C(e»$ttTV5rtiJS?tS$tLfc. s&k, FPMM 

aUftfflTR (M 5X10 17 aton.s/cm 3 mT) K£-Cffi;$£ 



[0 0 7 4] 4*5, wrtf»e>*tfc=y^-A«*H: 160 
X200 um<Ds<#~- V©tp*L>giS3O/im0©$6[i£S IM 

$*[6j-C©f*#atC*3tt5¥*&ffi («»T?ttW«* 
60nm-Cfc5©t?20~30nm©Si$t?©Jp^tt) SrfflV^TV* 
5. 

[0 0 7 5] ^±©«t, E_5© 160X200 nm<D/<# 
-vol** J: 9, K-fv^XSSr^jiSJESOkeV . K 
-Xfi 5Xl0 14 ions/cm 2 -^ffV\ y y * V Vy*©*HIfi 
aSr600 t C!C@^Lfc^g-, *©Ak9l$miilOI*m£l± 

5 r. t aw u ^ t v n 5 *§*## fenfc. 

[0 0 7 6] LfrLftlfib. W&TM<OW—zfy h£ 

4v\ *©fc©, **M#&tt^5^»K©i8j»tt*sJ: 
7*y hSr^ULT, &ll$N©±R&10l$m 
«f*L<» 8«HB) (c^*5rt(CLfc„ 
[0 0 7 7] *^W#fel4^f7^S«©Wf^tt*5 

iOfcBftlS©**'-^* h^JtLT, JD^iaa#!# 

£600 t 8BWWfc»eU K-l^y**#©^7*-* 

(c||1-5fe#ttSr^'<fco 

[0 0 7 8] r^-C{4JP)imjE^30keV ICg^U K~ 
X4£ lX10 14 ions/cm 2 , 5 X 10 14 ions/cni 2 , 2X10 15 
ions/cm 2 -?3E;tfc»a-©ilS*(COV'>-Cia8 (A) ~ 

(C) Jp&«BE&10keV K@5tU K-X*£ lx 
10 14 ions/cm 2 , 5 X 10 14 ions/cm 2 , 2X10 15 ions/cm 2 "C 
^xfc^a•©^*(v:oV^Tl28 (D) ~ (F) 
4*5, y-^!) vy*^©Wfl5^)£tt8tF^©ffFffl*)£t 

[0 0 7 9] H8 (A) ~ (C) *5iOt (D) ~ (F) 
\£7f?tmc. lOkeV ©#^-'b30keV©#-g-'b K-X**S 
JiiPi-5fc#or?L©»!iS«'>i-5ffi^i}i*S-Ct 5. 
U&»L.4#P,, JPiifl;lE30keV ©^#-CI4 2X10 16 ions 
/cm 2 -C^lc:?L^^L4< 4ofc©{C*f U, *PS«I 
lOkeV ©^#-CI4 5X10 14 ions/cm 2 -CfEI-?L^5S^L4 
<4ofc 0 

[0 0 8 0] ?L©?g^4< 4ofc^-CftiaLfc 

WftSr S I M S 5>«f Lfc^*, ^tt (5 = y 

[0 0 8 1] r©^*4-*i:»r[211©y*7 7^-t- c 

?y*y y >?m®im&i-z>~ 

iit) t?*>5. 

[0 08 2] El 1 (C^HIifC, ^«-CI430keV ©#^-(C 
(IPtc^© K-XftSr 5X10^ions/cm 2 i: 

3 X 10 18 atoms/cm 3 ©- y tr/Uti&g LTV>5* 5 , iJ>4 
< it. 2X10 l5 ions/cm 2 ©K— Xat?^!)P-t-ti«S IM 
s ©fcttiTR* t?= y 4r^»*«rfi»-c* 5 r t 

[0 0 8 3] SIBKHttoirtev^K-XS-CttaTR* 
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■c= y ^r/HiflfiJffi«*n5^r«tt*«>5. lai-eisw 

[0 0 8 4] — 3Sr, S<K"CttlOkeV (O^tCttPTC^ 
K-X*£4>;fc< k fc 5X10 14 ions/cm 2 t-ftiliS IM 

S ©fcttiTEB* -e= y jvUMSHSifre* 5 £ k jwb 

[0 0 8 5] r.©tKfclOkwV t30keV k "CM 5> it 

fcBSftT^S. BP*>, lOkeV ©ipawE-cK-tr^^ 
[0 0 8 6] Et±©#*tt*a»fc» Vy9Vsif<nlt*> 

m&immm (f PMjaat?^ s*»*v^i» 

*0*ftiLt, iPjtU£30keV t? K-X*£ 2X10 15 
ions/cm 2 £JLht-f3, S^HMmiElOkeV tK-Xi 
£ 5 x 10 14 ions/cm 2 £i± k 1" 5 r. t U % r. 1 

[0087] jiBgraat u-cjpii«ffds 

*<fc*l: K-tf^lM~©Afia«MlQU K-X* 

5. lot, 3MfcT?f*&n£fl;£E10keV -CK-X*£ 5x 
10 14 ions/cm 2 £U: k T 5 1 k frSc LV Jb5 

[0 0 8 8] ft:*iffiifctf>8l(C, iBjg«EE* s 10keV ©i 
^ K— XgtfS 5X10 14 ions/cm 2 i^±-Cfon«=S/^/W 

[0 0 8 9] *fc, *38W#e>#, TFTtfttfclMKr 
#;tft^i^/wi#*T^£ = y^/Mgg ( lxio 18 at 

K-Xft-CPTC^S: K-fc'^l-fttf&^ir^iSSft 
5. 

[0 0 9 0] k^hV, *»w#e>i4Jt«^tL-cy 

9 (A) fi^y*y>-^/l*j^£LTy>'£ffl^fd§ 
^ 0 9 (B) H#nv£ffl^fc4§£-<Z>:?K-e;fc£. 
[0 0 9 1] K-tfJ^fcffrtttoantESOkeV % 

K-X* 5xi0 14 ions/cm 2 t U y y?<DtL)t><D 

3**©fWHMfett F P M&a «fc 5 ?LS 1 £«3!l Lfc. 
[0 0 9 2] y ySrK-f>-^L-fcl2l9 (A) fcSfclft 



»tt=y4rA*^l!:yy*y >-^$ttT 160X200 
5Hnv^K-f^^UfclH9 (B) iC^-rtW-C 

[0093] 6i±©«nc, *»w y >^ 

[0 0 9 4] mmc. &>±. \C7F Lfc;fcf8 W# b I- i 5 n 
f«Sm&*i«>3. y y£/l^fc-y'7vw©>7 , y*y^ 

jaataa^wo-oeD^^^-^^as-cfct), ptc 
^©K-^^^xeBJn^mffit K-x*^«st?$> 

[0095] *BW#bo||^Ttt^a«»4il!^^^^if^^^ 

T±RJ&Stt700 t (#£ L<tt550 ~650 ft*tt 
Kf*600 "C) *#ff*LV\ 
[0 0 9 6] *aa«?IBH:SVMSifftV^V^5IS* 

—•fv Y*n&tZ>k. ±Hf424^M (#*L<f4 4~ 
12^pM, 8i»m) k-rzzk1>W£V\>\ 

[0097] *fc, 600 t; 8f$wo2ini?ft&g£iitj«i u 

ttE^rlOkeV iU K— Xfi* 5X10 14 atoms/cm 3 ^± 

[0 0 9 8] *Jo, = y7-/wSS5r 1 x 10 18 atoms/cm 3 
WTt-1-5«»-e+^-e&n«, K-X*4 lX10 13 ions 
/cm 2 «± ($f*L<(4 5X10 13 atoms/cm 3 ~ 5X10 14 ato 
ms/cm 3 ) -e+^t^«$*t5. 

[0099] immm 2 ] ^mtfi-pM«it«i 1 1 ji« 

*^aT»#iMtiMWWO»*ftSrfT 5fd*H 1 0 Srffl 
M I P7-13O652^«|B«W|il<g01J 2 Sr##(c1"5 £ A 

[0100] $T x 110 (A) Kio^T, 301li^f 
yxmLThV, *»±^TJ^3 0 2, Kff50nmW^ 
*StH*K3 0 3 4fc, *©±K«fb3Eaf 

MT*5^^^i?feig«3 0 4^figL, ftfe^TU^ (#* 
MMh~-y<r*k-fZ>) &m#.mmto-fZtztr><Dffln 
U3 0 5Sr^(75o 

[0 10 1] rro^-CK^#ffl^ t Piw*3V^TUV3t5r 

-7-yvSrlOOppn. (SftftHC) -C^*Ufc-5/-7-/wSK^ 



-7- 



<D$tm\mn^- -y^/^mm 3 0 6 a. (e 

10 (A) ) 

[0102] mi 0 (a) \c7jk'tvt&&m*.<i>, 

3 0 3 Sr^k1-5„ #M,Wm%m3 0 3©gh§fctt, 
-s/^Sr^JBLfcffi^^^lgBt^m^*^ ($# 
ft) (El 0 (B) ) 

[0 10 3] ft*, £©ttfifciSfctt*HMM**fctt 

ttttwtefiom^fr-cfts^iisai^ya^Bi (tfy^y 

[0 10 4] Sfc, USAfCttoOttt, (D - 

y*A«>mmm3 0 7 w*#&mm , (2) «a 

JHM*3 0 8 (tinltt&Xlg) , 

*>ofc««3 0 9 (#Aft&*R) ©HoO**|C^fl| 
£*X5„ ft*, ft&l&K&iS 1 1-5 ©I4«j£g«# 3 0 

[0105] &tc, #feixfcilSftfl:«©3S«BiK#LT 
w-lf-ftcDfl&ttSrfT 5 o r tUc i 9 3 0 8 

o^ic«ihitt#afEVdtbfceiii£gaRii3 1 o tft 

(El 0 (C) ) 

[0 10 6] 3t©M4t*|»Tbfc?>, 
■?-**3 1 lfcEUfcLT, P (!)V) 5£*©K-tT^^ 
JjB«rfif5. ft*, K-br>^*#ttlUt«lK:ftoT 

U\ (El 0 (D) ) 

[0 10 7] **K[«-CHLroK-trv^ia«rRF« 
#20W , Jnjg«JI10keV , K-X45X10 14 ions/cm 3 -C 

f *3 1 2, 3 1 Sft^tHM'y* y^WKS 1 4» 

[0 108] P5EJHOK— tfv^xe^Tuytb^ u 
S?* h-rxi? 3 11 &6fc*LTip?!Miyi&fTV\ ty? 

*y>^«*3 1 4©rtawc»#i-5=. y ^r/i/fc. y y 

*y^««3 12,31 3©#tC (^EPro^lSjlC) ft 
y ^**3 1 5*#6*l«. (E10(E)) 

[0109] ze>m, tom&m&mmw 1 rheo-cihi 
«ww^tt5:#jtLT, *aafflS*j;^«Ma^w©±ffi 

Lft Itttff ft b ft v \ 
[0 110] -t LT, ^-s^fciotyy^DV 
^««3 12,31 3«rB^*i-5r fC+^fc^y^/V 

yy^J^f«3 12, 3 1 3iBJ8&-r3J322&t>- 
*li:|***-6£fc#ff*Ur\, (E10(F)) 
[Olll] ;MttflottA4l#ft*JSv«ft:«6-, El 



0 (B) Ki5%-rti*ft3jS©*K:#b^S«**«*3 
0 8 tt, g&©= s> -Jr-'V-Sa^ittgS^ y frfr&fflm Lfc 

[0112] fip*>, Hlt«iK«Ufctt*fl:**J:0 

t>, kbit*??* y >ymmzt*tiz-yir>i'm 
y, *&si$ra&©< Lfty-rsftif, ^n-t^^ft-v- 

[0 113] C%ttftl3) *HK6^JT-HN^+^§!T 
FTtPf^/HTFTi fcttMtt C 

[0 1 1 4] El 1 (A) (C*VvC, 1 ll4#7*g 
«, 12ttT*K, 1 3ttN*-r*A'ffiTFT©Stt 
S, 1 4ttP^+*A'S!TFT©«ttJrc*>5. 
13, 14»40!l*.tfE2 (F) ©ft^-y2 12t? 

[0 115] ftfc, ^?X^CVDffi4fctt»BEflCV 
Dttlti9iWk3feK«t*150 nnKOffSKLriaSU 

BttlMH-*. (El l (A) ) 
[0 116] fcte, T/i^-!7A£±/&£i-f5&JgBI 

IB¥7-l353l8^«lB«©SflfSrflJffl1-5„ R^IB* 
©S«SrfiJffl1-5 r t ?*?LM*«>MHMdi 16,1 
7, ttft&lftffttftdRl 8, 19, ^ Mtff2 0, 2 

[0 117] Jfcfc, y-T bWM2 0, 2 1, #?LKt^(D 
MHfeftKie, 1 7%^X*k LT^-T hi&ftjgl 5 
tsyf^J'U 4V M&JHK22, 2 3«r»*1-«. 
*LT*cd^, #?LK^©S&SI6{klKl 6, 17£&* 
"t*. r5bTy-f h«6H:R2 2, 2 3<DJSg|5A5||ab 
fc««8tft5o (El 1 (B) ) 

[0 118] Nffl*ft#-f<5'F»*-f*^*'<* 

[0 119] CW^p, *Dj$mjE* s S5VN©t?T^ffe-r^> 

^4KttlLfc^^^4l^®weft<gttltyty'( , hiffe^K 

« (7M4to*£H: 1X10 18 ~ lX10 19 atonis/cni 3 SS) 

[0120] $b(c, 2®n<D*m®)mtoi:mmnE. 

■ey-f MMM»w* * £ urmte-rSo r© n + 
(o y - ^ / k u^r >m i ft 5 ©-c h ffiet 

*5 500QfilT (ff*L<tt 300QKT) tft5«l-93®S 
[0 12 1] W±COXS*igT, Nft^/HTFT© 
2 6, ^^yWgj?g®«2 7«$Jl5. ft*, i(D 
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tttt-CttP* J *':M«TFT©JStt«fcN^***aT 

(C) ) 

[0 12 2] ftlc, N^ + ^STFTSraoTW^ 
h-v^^SSr&lt, PSfcWrt'S'Flttfe'f*:''©* 

fc£;h,3&£tf s &3©^ffiJft©N^-Y;M'£lTFT©I 

e<t 9 1 2 ~ 3 msA<o^mm-( * y%mu < -cis 

[0 12 3] r©«{CLT, Pft^;HTFT©y- 

29, km >mm 3 0 , <£»g**6%1gi£ 3 
1 . 3 2#JKA$it6. (0 1 1 

(D) ) 

[0 12 4] «±©*fcLT»teHia^*Ut:e>. 7 7 
[0125] fttd, JMI&1HR3 3 £ 500n»®Ji3l3g 

$-r*o Jimi&ftKs 3 1 u-cttiMiasswit, mmm 

[0126] ^tt, h*-^«Lty- 
*gB$3 4, 3 5, VEH3 6&7IMLTEI1 1 

(E) fc*1-#flg£#5„ **#BX'p-<*(ft» 
««rff V >i»**JWbL-CCMO S HJB&tfSS&£1-3. 

[0127] *HlS0!|-e^1-CMO S HISSI*^ >v<-* 

■CNANDW, NOR0K<o«*S2WttaiiIISSr«^ 

[0 12 8] 6l±C«|CLtML.fcTFTSf 

4f**fcv*fc*, *©®ftf!*8&7G?li 
lot, flM 

ttOK^TFT, CMOSIHK, £b\ai*m#®t&* 

[0 12 9] ftld, #3§^£#JfflLfcTFT©mm#tt 

(TFTtttfcWiaai*) fcsWBWfcifUfflLfc^TF 
Tfc**#tt*JtttLTRW-f-a. rrt/TtTFTt 
ttfctt*ttfc$»-f httE (Vg) , «E«ltcKW^tt« 

(Id) ©*NfcfcfcoT:/ny h W:^7 7-efetl > Id-V 
g (Id-Vg AH) fct>PW*h,S. 

[0 13 0] 112 (A) , (B) f±if*>lb , bN^-r* 
;WMTFTWT F T$M4"C£> 9 , El 1 2 (A) XZfy* 
y V-^&SSrffiLfcTFT, il2 (B) teys/*y> 
^«HI*lS4*V^TFT©*»»tt"T?*>6. >fc*3, Ell 
2 (A) , (B) «if*>?>t>ffi^C©3 0<@©TFT»CO 



[0131]*fc, B12 (A), (B) tt^tl^tl- 
o©ftj&;i5^£;ft,-Cv5as, £ft&<ji;:ii5v>ttSr^LTV , > 
•5**5 KU-T Vflffi (Vd) £ 1 4 V t Ufc»-g-cOf ? -^ 
TfcS. (ftWKKVtlllrlVirUfcl^ 
^-^-CfoS. h«EI4-20V~20V (Dffiffl-C 

[0132] *i* , m 1 2 (A) »CO^TlftWt-5o 12 
1 2 (A) fcS%-f«*Nf--V^S!TFT©»a- % m-2 
0V~0VCO$SSffl-CTFT^^-7^^S>5*S, ^©^7 
118 1 (Vd=14V <DWri?) , 8 2 (Vd=lV©#£) # 

«a» Sft 5. r ©«tt/h $ it * vms av\ 

[0 13 3]*fc, ^ hWEiSttOVt* 
•K:«I0*b5ri:*#!lcL-C*i9, ;i©P#©Id-Vg ft 

[0 13 4] ^LT, 4^ httJE*S0V~20V ©«Sfflt?« 
TFTiStyttlCfcSfcfe, ^->-«iifE8 3 (Vd=14V 
©$&£•) , 8 4 (Vd=lV©#£) :JS^5. i©*^ 
JfE8 3, 8 4 fi&JSlCffl?P Lr»4f-3e©«SrS%i- D 

[0 13 5] 012 (B) tC*5V>-Ctl^fiHC^-7 

t$8 5 (Vd=14V (DWia) , 8 6 (Vd=lV©#£) *5 
i^V«SE8 7 (Vd=14V ©*§£•) , 8 8 (Vd=lV© 

mSh&WbMcmi 2 (A) 04-7«g£J|&Sj{ircfc 

s. 

[0 13 6] BP*>, Ell 2 (A) -Cli^-7^8 1, 8 
2it>tJttt«J»ofc»ttSr*L-CV>5-*, El 12 
(B) -Ctt«HC*7«jB8 5©^9y**«U^t><Oi 

[0 1 3 7] 4&H#bO*IJUcJ:*li& TFTWgtt 

TFT«r#«Lfc»frjc±iE©«l**7««©/<9y* 

[0 1 3 8] Ell 2 (B) fciaH-TFTOfcftflHtH:* 
3 l/r*s0, *©&$«»;:.£•? 

^-7aSKiJStffcov>fc't>©t#^.fc*x5. U*»L4* 

El 12 (A) l!i*f«H!:*7*«E©Htbo 

[0 13 9] /,C*J, El 1 2UI4Nft*/HTFT|:o 

[0 14 0] -tr-C, Ell 2 (A) JSi^iai 2 (B) 
K*Lfc«j«»tt*WMsUfc^97tBl 3 (A) , 
(B) JjC*5 % Ell 3 (A) l:/Tt^7 7li^t; 

y^^ft («ff»j^»tto ©, eii 3 (b) (^-r^ 
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9 7 \- t*7%Mm <oiEim*&m itu 9,540 

[0 14 1] dW«/i^7 7l4TFT#tt(0/^7^dr5r 
fHM-a±T*»"e*>5. 013 (_B) 5:1,5 

k, yy*y ^&9©4§^lt^t©*7««ffiaS3!ScpA 
~m+pAa*©/<yy*rti::iK£a©K>tfU ^y^y 

[0 142] BPt>, f'-^WSriHtJlfti-i:, *©*# 

[0 14 3] lot, El 3 (_B) UttyyfiVlsirh 
5 ©*frfcttjE**MN;:tt 5 >^fcL©» 

y/*L©i^, 5 4 0<@OTTFT©5*>, ^J80% (4 
3 0fi|gg) l4l0pAS*©ttK:iDi*5«s, R9©»1 1 
0«©TFTli 1~2 jfrt>*#fct>©i:fcoTL*5:: 

[0 14 4] r ±Jfi©**a*lcJ:9tt 
[0 1 4 5] Sfc, Ell 3 (A) K^e^yyVil© 

f-^ireHu wfe*»Kyy*pv^««srffofc^ 
y >y/£L©#£\ ssfc^irpyvflMvhS^TFT 

[0 14 6] r©*tt, yy?!)^4L©i^ TF 

T©ffi14® (Wc^irJtAMIWD fcfcvvc** PT 

*LT^.Bt>©i:ifSIS*t«. 
[0 14 7] ::©*Slfcov*T, *38W#bHtft©«fc 

#*.-o*.s. #9 vp =»mmz'£-sitizn&& 

©*Mtt*ttW\ *^y7V*©ffiTfcRfcLT^S. 

[0148] XKffl 1 LfclS©#-g\ KH«UC= 
yyVU©«KflySfc#WLT^6fc«>, ittAtt&Mt© 

#U si-Ni-si©*n#»«-evp*w Kflsl/cvsst* 

[0 14 9] *r-e*jSW£&Hu »tt4y*=XAtt 

©36 fc i 9 ^^©^/wdf-RH^ffiTI-S t # 
*."CV*5. ±J£©«Ucvp-p-W Kftbfctttt-C 



[oi5oitot, hi 3 (a) iz7F-ti&mz%&-r 

6 k, **W©yy*P>-^«BlH:l|l|C3F««jE*«:lft 

[0 15 1] *38W#feH:Hl 1 (E) i^tc 
MO S [hISS U>*-9®ti,) **HB®Eaifc8SRU 
P^^VW-^SrWf^bfc. ^Lfc3yW->u- 
^(*E1 4{c^-t-^r©SiJ^*^fet)^e>!!»^tv: > t 

y-©#W*v*bffla«*«r»* r i jjJ-e* fc. 
[0 15 2] £i±©|S*a»fe. «W*STFT#tt^ 

[0153] CH«6«1J 4 ) *$fttff!|-?tt$ttff| 3 k \m 
ft«*3t©TFT*f^»+5»^-©«K:oV^TRWi- 
5o A*W{C«4?hA^ hSTFT©ASW^t?& 
4iK**:tffflT FT 

[0 15 4] El 15 (A) (C*5V>T, 4 1}i#y*g 
4K. 4 2ttT*K, 4 SttfcMtttm-CfcayW htt 

«, 4 4t±^ himm, 4Ba.4NkW3mm. 46ti 

■6. (015 (A) ) 

[0 15 5] /£*5, «t7r-^^7--/H:±ot 5 
00~700 9 C<OW£X?yi> V y?TMfrftt>ti5<D-?. 
*©a*fc»*.5 4*m*yV h«S4 3 & LTteffl-t 

[0 15 6] ftfc, ttftfl:©fc©©auiMffii*ffv\ M 

ma*.»fjiv\ dais (b) ) 

[0 15 71&K:, US?* h^^4 8&&tt-C=.yy- 
A'*yy^yv^1-5fc»©5£* (#IIJS0!lt>y 
tilts) £8s#n-rs 0 i0^i?yy^!)y^t«4 

(015 (C) ) 

[0158] act, y v^©fc*©jps^a.asrff 

V\ t^y^y ^^«*5 lrtW^y-Jr/uSryy^PV 
i/|S*E4 9, 5 0te^Hi©*l*iH!:i*il*»o-c«m***. 
r 5 U"C=y^A4MC©««**ifc»Att3i*Bt 
y#!>^«W» 5 2##fe*l«. (015(D)) 

[0159] ftc, y?^!Jy^isiaor#t,nfc 

^ y * y >^$ii§£ 5 2 y? LTffittS 5 3 

*LT, Stt®5 3±lcg^m)gSr^y 
-=>yUT^$tl-5^^^/^ h y^*- (Sfcttai 
y^>-y* h y^-fc* tfilS) 5 4 fcRrt*. (0 1 5 
(E) ) 

[01601015 (E) <Dffl&tmb*l1tt>, NSS: 
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fete, y-*Ei&|5 7 > KU'fvSBi^ 5 8^:^1-5. 
*l/t\ *Bfc£#©*BflSSrl7oTBl 5 (F) |C« 

[0161] [BBB 5 ] Xttffl 3 -flRB LfcSSlc, * 
BHtt^BBo^y^fcttBrsi^S****!* 

[0 16 2] *7««V<9y**l«i LT^A- 

hBBtfBBSiivC^S. "TA^y-Y hBititt 

sbu nKwir^isoT f t vtzmm 
5g©r t 

[0 16 3] ^rOfc*, ^tld>lo©TFT-ed-7®iK 
LT WtOT F T tfjEHf Kl|MM-*i«*© 

[0 16 4] fcra-e. BBBaWoBBBBWKfc 

ftSiffi^-v h V **BB"Ctt"e*.5R0 *71I©^7 

y*Srft<i-^fc*»a*n*. ^©fc&, 4 v 

^SIBwBPlf^ h y **BB"eHtBv*BQ*i***3*v 

[0i6 5]tot, BBc-v/u^y* HfjfefiilP 
< 1"5 1 ^ 5 S**«S-T5 r £ liBI-c*o 

[0 16 6] L,a»Ufe#&, *BW<DTFTtt#1irfc;* 

TFT-Ct>+^n5ffi1-5r t*s-C$5. 4oB, 

[0 16 7] iot> *ISW5rflJffl-r5rfCTFT^ 
[0168] (^Jfefll 6 ) #B*«-ett#B« £Bffl L 

fc t f t srffi v zm&i- * m&ow 

■To ft*\ *jHfc«"CttT^y-f^hy^^si*** 

[0 16 9] , Hi 6{Cfc-t(Dt3.7? ; r<{ -f-r h V fx 
-0te-^D S>y * BB&BdWSBBKttCMO S BB 



[0 17 0] ft*5, *Jfe^J3-eCMOSlHlK<Offljg (T 
FT*Jg) fcH-*-*RB*KfcfTofc©T\ *BB«-? 
tt&SftfiBo^tRW+S £ b 1-1-3. 

[0 17 1] £1\ B16B3li:*LfcCMOSBB©f£ 
flnjfiltttoT, HI 60&H©CMOSEIBSr^f 
5. r©Nf, H#TFT©«iftttCMOSiaK$r1IMW- 
«TFTiS*««!:ttW-flBS-cab*. job, I^TF 
T Ofrr/l&M Y Lfc 9 , L D D^«(Dfi $ £ 
**.fc01-5£*t>T?#3as, *©B£-ttB«##&» 

[0 17 2] CMOSBBO-bfcBtfBttBBB'rfcS 
BB*6BB6 iasKlte>*L, tcitttT*?^?^^ 
6 2>5SgaB$nS„ ft*s» *B*«-etty? 

6 2 «v h y *BB0>-k#©*fcRttT^5!W, 
CMOSInlBOiTJlCRttSWf&i: Ut>ftl\ 

[0173] 7*7^^^6 2 ±(C»Tf VSKOtfitUi 

T, ft±Sti:iE[pJ^6 5 strutt* 
S«£*i£1-5. T^yw ^ h y txXRbttTFT 

■mm ziitmnmLzm-fo 

[0 174] Sf:, 6 6tt»|p)««, 6 7lig^tl 

■efc$#B«B, 6 8tt#flB©ffifcir?a>5. 

[0 17 5] T^f^y-vhy^^SBAB^S 
B©#B&B1 7 (cBB^b LT^1-„ Hi ncjsvvc, 

7 1 fttfy ^SS, 7 2 ttT«&B, 7 3 teBUi^ h y 9 
^08, 7 4iiy-^ KW/HB, 7 6iay-fhK 
?>f/<— BB, 7 6f4n^s/^iaBt?S>5o 

[0176] nyy^@B76 (4J£^W(C«T F T"C« 

v h y ^^0B, K?*/<-lHWi»PHavC^5BBi: 
ESU-f 5 fc * ■tn^© 08S * B t T v > 5 . 
[0 17 7] CHSI0IJ7) *lliS0iJ-ett, *HIWSriiffl 
L 5 5¥^^«©-^J<!: LTBBB 6 "C^ LfcBfttt 
^^fiSrfflv^fcJ^:fflBB 0 pl-o^^THl 8Srffl^^TR 
B1"«. *BB**UBUfciN»{|BSBi: L-CltK-x^-* 

ig* (^^3^^-^ BBBBB) ftiT^if 

[0 17 8] Hi 8 (A) li^q^ay^a-^J) 
t), **200 1 1 *y 5S200 2, gffeg&2 0 0 
3, M^'fyf2 0 0 4 > *^«2 0 0 5f«^$ 
ti5„ *B WttB^Btt 2 0 0 5 fcBffll-3 r t as-Ct 

So 



-ll- 



[O179]018 (B) te^y Y^V> 

##2 10 1, *^ffl2 10 2, 

2 1 o sumtiLZtis. 1021:1 

[0 18 0] HI 8 (C) iJA-tfy->3/'Wr 
A-C&tK ##2 2 0 1, fe^g2 2 0 2, t8f£*-Y 
yf2 203, 7Vft2 2 0 4"C«^$ix5 0 #3BW 
I**^§£g2 2 0 2fc«ffl1"*Cfc*-e*5. 

[0181)118 (D) tt^mgt?*!?, **2 3 
0 1, W^W^SB 2 3 0 2 , *A*JM*2 30 3, 3^ 
gf 2304, I^-f^f 2 30 5, 7^2 3 0 
6T'fi?j&£;fc,6 0 *^HS^l2 3 0 4|llfflt5 

[01821018 (E) Hlf7 f ^*^7-Cfct), 
2 4 0 1, *^S£«2 4 0 2, ff^A*B82 4 0 3, g> 
fM-f y^2 4 0 4, ^s^JJ — 2 4 0 5, g{feSB24 
0 6 T«/&£tLS 0 *38Mtt*^lB2 4 0 2 [cm^-T 

[0 18 3] *5§W<D^fflteH«ffi»Tje: 

5o 

[0 18 4] 

[0 18 5] *38WSrffl^T»e>nfcte*tt¥* 

[Hll] P5E*©H-X*fc = y 
Si***. 

[bo 2] ^y^jj^^jaaiasrRiw-rsfc*© 

0„ 

[0 3] yy^!lx^«a©P»|ll]tt#ttSr*-f9 



X. 




[04] 


160X200 /imO/^-y^t?I^ 






[0 5] 




^-f-0. 




[0 6] 








[0 7] 




^•f0o 




[0 8] 


y >?tm<o k-x*whw»*« 






LIS y J 








[010] 




0. 

[011] 


TFT<Of^Sixe«r^1-0. 


[012] 


T F T»«ftt#tt^|ft^-r^fcfe©0„ 


[01 3] 


t f t ©mfttttt&Rw-t-s it 


[014] 




[12*1 1 O J 




[016] 


*Mi*m0llfiE*£fti*TBB. 


iiaj i i j 




So 

[Ell 8] 






2 0 1 




2 0 2 




2 0 3 




2 0 4 




2 0 5 




2 0 6 




2 0 7 




20 8, 2 0 9 P7C^Sr^!JDtfcM« (^>y^ !> V 


^««) 




2 10 








2 1 1 




mm 




2 12 
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